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XAMINATIONS of the fundi of 
E premature infants were begun at 
Jefferson Davis Hospital in April, 
1950. At the same time an attempt 
was made to locate children in the com- 
munity with residual lesions of retro- 
lental fibroplasia. One hundred seven- 
teen graduates of this premature nurs- 
ery were located and examined for ret- 

fibroplasia (RLF) and no 
were found. Although this 
survey was not complete, it did sug- 
gest that RLF was not common in pre- 
maturely born infants discharged from 
It is in- 


rolental 
lesions 


this nursery prior to 1950. 
teresting that the first appearance of 
this disease coincided with the estab- 
lishment of a modern, separate, well- 
equipped unit, and im- 
provement in rate. (See 
Table I.) 

Sinee April, 1950, periodie examina- 
tions of the fundi of premature in- 
fants have been made. These examina- 
tions were begun shortly after birth 
and continued weekly or fortnightly 
during their and 
monthly when possible until 6 months 
of age. All examinations were done 
by direct ophthalmoscopy, using a 
small lid retractor, without anesthesia 
and without depression of the globe. 


From The Department of Pediatrics, Bay- 
or University College of Medicine, and The 
Premature Service, Jefferson Davis Hospital. 


premature 
survival 


hospital — stay, 


499 


Fresh atropine 1:5,000 was found to 


be a satisfactory mydriatic. 

From April, 1950, to January, 1953, 
a total of 320 premature infants were 
examined 270 at Jefferson 
Davis Hospital and 50 private patients 
in the Houston area. Of the 320 in- 
fants, 223 weighed than 1,700 
and 97 weighed between 1,701 
From these 


serially, 


less 
grams 
and 2,500 grams at birth. 
examinations, observations of the de- 
velopment of the premature fundus 
and the clinical appearance of RLF in 
the fundi of the eyes of prematurely 
born infants have been made. These 
observations are reported in this paper. 

Serial examinations from birth of 
320 small premature infants have re- 
vealed a definite pattern of growth and 
development of the eye which is sche- 
matically presented in Diagram 1. 
About half of infants with birth 
weights less than 1,500 grams and the 
majority of those with birth weights 
less than 1,250 grams are born with 
an ‘‘immature fundus’’ which tends to 
remain unchanged for several weeks. 
A eritieal period of differentiation and 
maturation is then reached rapidly so 
that within one to two weeks the retina 
attains the features seen in the ‘‘ma- 
ture’’ full-term eye. In this study, 177 
infants were examined within the first 
two weeks of life. The fundi have been 
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FLETCHER: RETROLENTAL FIBROPLASIA 501 
classified as ‘‘immature,’’ ‘‘transi- of those above 2,000 grams had ma- 
tional,’’? and ‘‘mature.’’ The inci- ture fundi. (See Graph 1.) 
dences of the three degrees of matura- The time required to attain this ma- 
tion in the various weight groups at turation varies with the birth weight. 
birth are shown in Table II. No in- The smaller baby tends to retain im- 


PREMATURE INFANT'S FUND! AT BIRTH 
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Diagram 1.—Schematic presentation of the development of the premature infant’s fundus. 
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‘raph 1.—Per cent incidence of mature fundi seen at birth (0 to 14 days) in 177 premature 
infants of various weight groups. 


fants weighing less than 1,000 grams mature features for a longer period of 
it birth showed mature fundi, approx- time than does the larger baby. In 
mately 50 per cent of those weighing this series, infants weighing less than 
1,500 grams had mature fundi, and all 1,000 grams required an average of 
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THE 


forty-three days and those weighing 
1,500 


nine days to begin maturation. 


1,750 grams, an average of 
The 


pattern of development of the fundus 


to 


is more closely allied with weight 
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OF PEDIATRICS 
gins. When vessels are seen they are 
quite small, usually two in number, 
emerging from the superior and in- 
ferior poles of the dise. 
is rarely obtained but the dise is best 


Sharp focus 


TABLE II. INCIDENCE OF IMMATURE, TRANSITIONAL, AND MATURE FUNDI IN 177 PREMATURE 
INFANTS OF VARIOUS BIRTH WEIGHTS, EXAMINED WITHIN 0 TO 14 DAyS AFTER BIRTH. 
Sex AND RAcE DISTRIBUTION IS NEARLY EQUAL 


< 1,000 


BIRTH WT. 1,001-1,250 | 1,251-1,500 | 1,501-1,750 | 1,751-2,000 | >2,000 
FUNDUS NO. % NO. % NO, % | NO. | % | NO. | % | NO. % 
Immature il 100 26 84 «21 45 906CUCéaéi®.”.=:téi‘(< wtlthCUlkkmClUO 0 
Transitional 0 0 4 13 12 26 10 21 3 20 0 0 
Mature 0 0 1 3 14 29 28 60 12 80 26 100 
Total 11 100 31 100 47 100 47 #4100 °#4915 100 §©26 100 
TABLE III. AverRAGeE WEIGHTS ATTAINED By 245 PREMATURE INFANTS OF VARIOUS BIRTH 
WeEIcur Groups DuRING WHICH THE FUNDI PROGRESSED THROUGH THE STAGES OF 


PRERETROLENTAL FIBROPLASIA, ACUTE RLF, ResipuAL RLF, or RETURN TO 
NORMALITY (JEFFERSON DAvis HOSPITAL AND PRIVATE NURSERIES 


or Houston, 1950-1953) 
BIRTH “7 l l RETURN 
WEIGHT TRANSI RESIDUAL TO 
GRAMS TIONAL MATURE RLF 1 RLF 2 RLF 3 RLF 4 | SCARRING| NORMAI 
2,001-2,500 ~ All Mature. No RLF —— 
1,751-2,000 1,960 1,970 2,300 3,000 
1,501-1,750 1,600 1,670 2,020 2,150 2,800 3,300 3,000 2.250 
1,251-1,500 1,490 1,580 1,960 1,910 1,900 4,100 4,000 3,600 
1,001-1,250 1,260 1,410 1,700 1,990 2,080 2,760 3,160 2,530 
< 1,000 1,310 1,440 1,825 2,000 2,070 3,000 2.200 
TABLE IV. AVERAGE DAysS OF LIFE or 245 PREMATURE INFANTS OF VARIOUS BIRTH WEIGH!’ 


Groups DuRING WHICH THE FUNpbI PROGRESSED THROUGH THE STAGES OF PRERETROLENTAL 
FIBROPLASIA, ACUTE RETROLENTAL FIBROPLASIA, RESIDUAL RLF, or RETURN TO NORMAI 


BIRTH | | | | | RETURN 


WEIGHT TRANSI RESIDUAL TO 
GRAMS TIONAL MATURE RLF 1 RLF 2 RLF 3 RLF 4 | SCARRING! NORMAI 
2,001-2,500 All Mature. No RLF 
1,751-2,000 7 8 31 50 
1,501-1,750 9 13 42 47 51 77 1:14 75 
1,250-1,500 15 20 51 40 40 81 150 71 
1,001-1,250 23 34 45 58 62 90 144 85 
< 1,000 13 51 63 93 102 150 91 


than with age. (Compare Tables III 
and IV. Refer to Table XV.) 
A. The Immature Fundus.—The im- 


seen at —10 to -20 diopters. Pupillary 
membranes can be seen in the major 
ity. 


mature fundus is obscured by a vitre- 
ous haze or clouding which may pre- 
vent visualization of the dise, blood 
vessels, and hyaloid remnants. How- 
faint blood vessel outlines are 
(See Plates I and II.) 
The dise is oval with indistinet mar- 


ever, 
usually visible. 


B. The Transitional Fundus.—From 
one to six weeks after birth there begins 
a rapid clearing of the vitreous, reveal! 
ing a number of blood vessels of smal! 
caliber emerging from the dise. (Se 


Plates I to III.) This stage of develop 
ment is readily distinguishable from 
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er. 4 WEEKS 





Plate I Normal fundi oculi 


1, Immature fundus. The optic disc and blood vessels are barely discernible through the 
severe vitreous clouding Diopters of focus 20. These fundi remained unchanged, except 
for fluctuating diopters of focus (—5 to -—20), for three weeks. 

B, Transitional fundus The blood vessels are more numerous and larger but still distrib- 
uted vertically. Vitreous clouding is less The optic disc is well marginated. Several days 
prior to this picture the transition was more evident. -8 diopters. 
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Plate I.—Cont'd. 


C, Mature fundus. The optic disc is more rounded, with pigment deposited around the 
borders and in the retinas. The vitreous is clear with the disc and blood vessels sharply out- 
lined. The blood vessels have an increased number of branches with a greater blood supply 
to the temporal and nasal areas. -6 diopters. 

D, Normal fundus (as seen in the full-term infant). There has been no essential change 
over the ensuing four weeks, except further rounding of the optic disc and more extensive blood 
vessel branching. -3 diopters. 























FLETCHER: 


the immature and the mature stages. 
The dise changes shape, increasing in 
nasotemporal diameter, becoming more 
nearly spherical. It is now possible to 
identify arteries and veins separately. 
The nasal and temporal areas are lack- 
ing in visible blood supply and are 
often pale in color. The retinal re- 
flex may be quite red but more often 
is pale, fading into a grayish periph- 
ery. Blood vessels seen against a slate 
gray periphery may elevate one to 
eight diopters, the phenomenon re- 
ferred to by various authors as a 
‘‘pseudodetachment.’’ Pseudodetach- 
ment can be distinguished from a true 
retinal detachment in the following 
manner: it appears during the tran- 
sitional or mature stage, is unaccom- 
panied by other evidences of RLF, and 
has a characteristic slate gray color. 
True detachment oceurs with other evi- 
denees of RLF and is characterized by 
a light yellow or greenish-yellow color. 
White streaks which may represent 
myelin sheaths often radiate out 
from the poorly marginated disc. 
Hyaloid remnants and pupillary mem- 
branes are almost universally seen. 
The transitional stage lasts usually one 
to two weeks, sometimes longer, and 
progresses on to the mature normal 
fundus comparable to that seen in full- 
term infants. 

C. The Mature Fundus.—The ma- 
ture fundus resembles the normal fun- 
dus of the full-term infant. It has 
greater clarity of the vitreous and an 
adult pattern of blood vessel distribu- 
tion. The superior and inferior nasal 
ind temporal branches of the retinal 
arteries and veins are distinguishable 
with end branches circling toward the 
macula and nasal areas. (See Plates 
| to III.) These vessels are moderate 
n size with normal highlights and can 
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FIBROPLASIA 503 
usually be seen in sharp focus at —2 
to -10 diopters. The spherical disc is 
sharply outlined. Pigment begins to 
become visible about the dise margins 
simultaneously with its appearance in 
the skin of the Negro and heavily pig- 
mented white races. The hyaloid rem- 
nants and pupillary membrane are 
quite small or completely absorbed. 
At the extreme periphery there is 
usually a fading of the pink retinal 
color to a light yellow. Pseudodetach- 
ments tend to disappear at this stage. 
Further evidence of maturation, such 
as differentiation of the macula, in- 
crease in size of the globe, increase in 
retinal pigmentation, further clearing 
of the vitreous, etc., have been fully 
described elsewhere.’ (See Plates I to 
IV.) It is after this point in develop- 
ment, i.e., the mature stage, that a most 
significant change may take place. The 
eye may remain normal in appear- 
ance or go on to develop the early 
changes of retrolental fibroplasia. 


RETROLENTAL FIBROPLASIA 


As previously stated, when the ma- 
ture stage is reached, the eye may re- 
main normal or go on to develop the 
hypervascular early changes of retro- 
lental fibroplasia (see Diagram 1). All 
immature eyes go through the same 
maturation process before the appear- 
ance of the hypervascular stage. In 
those which become hypervascular, the 
vitreous, which has once been clear, 
again becomes cloudy, the dise margins 
become blurred, and the retina appears 
edematous. The veins become dilated 
to more than twice their normal size 
and the arteries show twisting and coil- 
ing. Not infrequently, tortuosity of 
the arteries precedes the rest of the 
picture and may appear before com- 
plete maturation (see Plate II). There 
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Plate II.—Retrolental fibroplasia, acute stage 3, with spontaneous recovery. 

A, Immature fundus. The blood vessels are drawn with an exaggerated clarity. Vitreous 
clouding was extreme. -15 diopters. 

B, Acute RLF, Stage 1. The eyes were examined three times in the interim between the 
first and this second picture. The features of the immature eye remained unchanged. This 
baby developed tortuous arteries and dilated veins with one retinal hemorrhage before com- 
plete transition occurred. This onset of RLF before complete maturation is unusual. -20 
diopters. 

C, Acute RLF, Stage 2. Enormous dilatation of the veins with marked tortuosity of the 
arteries and increased number of blood vessels. -—20 diopters. 

D, Acute RLF, Stage $. The right eye contains a retinal detachment with a segment of a 
dilated blood vessel at the margin of the detachment. This is probably an aberrant vascular 
channel. -—20 diopters. 

BE, Spontaneous regression. There remains only slight dilatation and tortuosity. Note the 
beginning deviation of the vessels temporally in the left eye. -6 diopters. At 6 months of age 
these fundi had the typical disc deformity of cicatricial RLF II. The blood vessels were 
pulled to the temporal side of each disc, no scar tissue was visible, and the macular areas were 
intact. Vision is apparently good. 





Plate II.—Cont'd. (For legend see opposite page.) 
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3 WEEKS 








Plate III Retrolental fibroplasia with vitreous hemorrhage 


1, Acute RLF, Stage 1. An immature eye was present at birth which became mature tw« 
days before this picture was drawn. Note the dilated and tortuous blood vessels. Vitreous 
clouding was present. 20 diopters. 


BR, Acute RLF, Stage 2 Blood vessels are enormously dilated and tortuous. -20 diopters 

















Plate III.—Cont’d. 


C, Acute RLF, Stage 


D, Acute RLF, Stage 
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3 
emorrhage occurred in the right eye. -8 diopters (left). 


3. 


ff the retina can be seen 
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9 WEEKS 


The lesion in the left eye has subsided somewhat 


Vitreous hemorrhage is beginning to organize and 


a 





but vitreous 


detachment 


nasally. The left eye still has dilated and tortuous blood vessels. 


Four weeks after this picture the left retina became detached. The child ultimately had a 


icatricial RLF Stage 5 


(Rt.) and Stage 3 (Lt.) Vision is severely impaired. 
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is an increased red retinal reflex and 
the 
crease at the dise margin as well as in 
Small 


rhages may be seen, usually in the see- 


number of visible capillaries in- 


the periphery. retinal hemor- 
tor most engorged with' vascular tissue 


and edema. The hypervascular eye 
contains more blood and fluid than the 
normal eve and often becomes quite 
tense on palpation. Iritis may appear 
the 


in depth. 


and anterior chamber may vary 


Again a divergence in clinical pat- 
After the 


early lesions have developed, they may 


tern may become evident. 


remain without much change for sev- 
eral weeks and then gradually disap- 
pear, or the lesions may show progres- 
sion on to the severe stages of the dis- 
ease. The lesions have been classified 
into five stages according to degrees of 
severity. This is a modification of the 


original classification of Reese.” 


Acute Stages: 


1. Dilatation and tortuosity of ret- 
inal vessels. Retinal hemorrhages may 
or may not be present. Early neovas- 
cularization in the extreme periphery 
of the visible fundus may be present. 
Minor vitreous clouding. Mild dise 
and retinal edema. 

2. Stage 1 plus marked neovascular- 
ization (spiders) and some peripheral 
retinal clouding. Retinal hemorrhages 
are usually present. Vitreous clouding 
is usually severe. Spontaneous regres- 
sion usually oceurs. 


3. Stage 2 plus retinal detachment 
in the periphery of the fundus. Vitre- 
ous or severe retinal hemorrhage. Ret- 
inal folds may be present. 

4. Hemispherical or circumferential 
retinal detachment. Elevation of the 
retina over a large area but still with 
some retina in position. 


5. Complete retinal detachment. 


OF PEDIATRICS 
Cicatricial Stages: 

1. Small mass of opaque tissue in the 
periphery of the fundus without visible 
retinal detachment. The fundus may 
have a pale appearance. The blood 
vessels may be attenuated. The mass 
is usually temporal. 

2. Larger mass of opaque tissue in 
the periphery of the fundus with some 
localized retinal detachment... The dise 
is distorted by traction toward the 
side of the tissue which is usually 
temporal. Persistent mild myopia. 
Cases ending in Stages 1 or 2 have 
useful vision with maximum correc- 
tion.* 

3. Larger mass of opaque tissue in 
the periphery incorporating a retinal 
fold whieh extends to the dise. Per- 
sistent high myopia. Visual acuity 
varies from 5/200 to 20/50, corrected.* 

4. Retrolental tissue covering part 
of the pupillary area. Small area of 
attached retina may still be visible or 
a red reflex over only a sector of the 
fundus may be seen. 

5. Retrolental tissue covering the en- 
tire pupillary area. No fundus reflex 
present. 

During the years 1950 to 1953 at 
Jefferson Davis Hospital, 246 babies 


under 2,500 grams were examined to 


determine the incidence of occurrence 
of acute RLF in this 
Table V). Of the 246 
were Negro with 20 per cent incidene 
of RLF, whereas in 64 white (36 per 
cent) developed RLF. This differenc: 
is statistically significant (see Tables 
Vi and VII). There is likewise a hig! 
of RLF the 
the private nurseries 0! 
Of 50 babies examined, 2 


nursery (see 


infants, 182 


incidence among whit 


babies in 
Houston. 
had RLF and 
Table VIII). 
There was a significantly increase 
incidence of RLF in males as compare: 


24 were normal (se 


*According to Dr. Reese. The infants i 
this study are as yet too young for subjectis 
visual evaluation 
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with females. At Jefferson Davis Hos- 59 per cent of the males and 43 per 
pital, 30 per cent of males and 19 per cent of the females had RLF. 

eent of females had RLF (see Tables In 1950 and 1951 at Jefferson Davis 
IX and X). In the private babies, Hospital, 76 babies over 1,700 grams 


TABLE V. INCIDENCE OF PREMATURE INFANTS WITH NORMAL FuUNbI AND THOSE WITH RLF 
ACCORDING TO BIRTH WEIGHT GROUPS, 1950-1953, JEFFERSON DAvis HospITAL. THE PER CENT 
INCIDENCE OF OCCURENCE OF RLF UNpber 1,700 GRAMS BIRTH WEIGHT For 1950, 1951, 
AND 1952 1s 34, 22, AND 41, RESPECTIVELY 


1950 1951 1952 
BIRTH % X o/s 
WEIGHT WITH WITH | | WITH 
GRAMS OK RLF |TOTAL| RLF RLF |TOTAL| RLF RLF | TOTAL RLF 
2,001-2,500 14 ~ 16 «12 F 15 0 : : 
1,701-2,000 19 16 25 26 4 
1,501-1,700 6 ( 29 


» 
3 
2 9 22 3 
1,250-1,500 4 18 22 2 29 3 18 28 
: 3 l 
t 
. 


1,001-1,250 6 50 47 { 10 80 
< 1,000 80 , ‘ 0 2 2 100 
Total 5: l 25 ~ -114—=«45 : 25 59 42 


TABLE VI. NEGRO BABIES. INCIDENCE OF NORMAL AND RLF FwuNpI In 182 NEGRO PREMATURE 
INFANTS, JEFFERSON DAvis HOSPITAL, 1950 To 1953 


BIRTH WEIGHT GRAMS NORMAL RLF i TOTAL % RLF 


2,001-2,500 : 0 23 0 
1,701-2,000 3: 3 36 8 
1,501-1,700 : 6 48 13 
1,251-1,500 3% 43 26 
1,001-1,250 : f 50 
< 1,000 7 g be 63 
Total : 182 20 


TABLE VII. WHITE BABIES. INCIDENCE OF NORMAL AND RLF FwuNp! IN 64 WHITE PREMATURE 
INFANTS, JEFFERSON DAvis HospITAL, 1950 To 1953 


BIRTH WEIGHT GRAMS NORMAL RLF TOTAL Y RLF 
2,001-2,500 j : 8 25 
1,701-2,000 9 l 
1,501-1,700 29 26 
1,251-1,500 ‘ : 17 20 
1,001-1,250 6 7 86 
<1,000 l 1 00 
Total 41 23 64 36 

Statistical significance RLF occurred in a significantly higher percentage of white in- 
fants than in Negro. 
The standard error of difference is 6.5 and the percentage difference is 16. This difference 

s more than twice the standard error. 


TABLE VIII. INcIDENCE OF NORMAL AND RLF FwuNp!i In 50 PREMATURE INFANTS BORN IN 
PRIVATE HOSPITALS, Houston, 1952 


BIRTH WEIGHT GRAMS NORMAL RLF TOTAL 
1,701-2,000 5 ‘ i 
1,501-1,700 K 
1,251-1,500 
1,001-1,250 
< 1,000 
Total — 








o12 THE 


were examined and 6 found to have 


developed mild RLF with no residual 


lesions. Beeause of the low ineidenee 


of the disease in the higher weight 


groups, only infants with birth weights 


error of 
the 


standard 
is twice 


female infants The 
This percentage difference 


The onset of hypervascularity or acute 
RLF, Stage 1, 


ery two to seventy -SIX day Ss, or an aver- 


occurred in this nurs- 
of fifteen days, after the eves be- 
came Table XV.) 

Of the 60 Jefferson Davis Hospital 


age 


mature. (See 


babies with RLF, 36 remained benign 


and did not progress beyond Stage 2. 
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under 1,700 grams have been exam- ity diminished, and retinal and dise 
ined since 1951 edema became less evident. The eves 
raphe IX. MALE. INCIDENCE OF NokMAL AND RLF FuNpbt in 120 MALE PREMATURE 
INFANTS, JEFFERSON DAvIS HospitaAL, 1950 To 1953 
BIRTH WEIGHT GRAMS NOKMAI RLF TOTAL J RLF 
2? 001-2,500 15 0 15 0 
1,.701-2,000 19 o 22 I4 
1,501-1,700 27 11 38 29 
1,251-1,500 1S 11 29 38 
1,001-1,250 4 10 14 71 
< 1,000 l 1 2 50 
Total s4 36 120 30 
Statistical significance RLF occurred in 


a significantly higher percentage of male than 
difference 5 1 
standard error. 
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Among the private babies, 12 of the 
”26 with RLE remained benign (see 
Table XI). In both groups the sub- 


sequent picture was similar; the vitre- 


ous clouding decreased, hypervascular- 


and the percentage difference is 


is 5.4 





TABLE X. FEMALE. INCIDENCE OF NORMAL AND RLF Fwunpi 1x 126 FEMALE PREMATURI 
INFANTS, JEFFERSON DAvis HOSPITAL, 1950 To 1953 
BIRTH WEIGHT GRAMS NORMAI RLF rOTAL % RLF 
2,001-2,500 14 2 16 13 
1,701-2,000 22 l 23 4 
1,501-1,700 Py 3 32 9 
1,251-1,500 a) 5 31 16 
1,001-1,250 9 8 17 47 
< 1,000 2 5 7 71 
Total 102 24 126 19 
rasLe XI. INctpENcE OF RLF IN PREMATURE INFANTS, DivipEp INTO FINAL ACUTE STAGES, 
JerrerSon Davis Hosprrat AND PrivATE HospitTALs, Houston, 1950 To 1953 
JEFFERSON DAVIS HOSPITAI PRIVATE HOSPITALS 
ACUTE RLF 1950 1951 1952 rovTal 1952 
l 10) 7 11 28 4 
” 3 ; l s > 
} 2 } 12 17 8 
t l 0 l 2 2 
5 2 0 5 
Total 1s 17 25 60 26 
A. Mild Retrolental Fibroplasia. became normal three to 104 days, or 


an average of twenty-five days, after 
the appearance of RLF, Stage 1. (See 
Table XV.) 
has at present any residual of his dis- 
ease (see Tables XII and XIII). This 


vears old, had a severe 


Only one infant of these 


child, now 2% 
and persistent RLF, Stage 2, for which 
ACTH for three 


he was treated with 








jSee Plate II for drawings of this patient 


B. 


Thirty-eight severe cases of acute RLF, 


Severe Retrolental Fibroplasia. 


Stages 3, 4, and 5, have been observed, 
24 
tients, and in 14 private patients in 
(See Table XI.) In 


1950 and 1951, all of the severe lesions 


in Jefferson Davis Hospital pa- 


local hospitals 
it Jefferson Davis Hospital progressed 


to severely impaired vision or total vis- 
ual loss with one exception. (See Table 
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weeks. He now has a persistent high XIII.) This infant, whose fundi ap- 
myopia (—20 diopters). pear in Plate II, had a mild retinal 

Huggert® of Stockholm has observed detachment which disappeared spon- 
hypervascularity and edema which he taneously in a few days with residual 
suggests might be normal stages of de- temporal sear and dise deformity. Al- 
velopment. He has observed no severe though racial and sex differences are 
RLF. important in the incidence of the dis- 

TABLE XII. PRESENT VISUAL STATUS OF 246 PREMATURE INFANTS, JEFFERSON DAVIS 
HospIraL, 1950 To 1953 
ee RESIDUALS OF RLF 
rOTAL 
wo. USEFUL IMP. NO 
OF VISION VISION BLIND FOLLOW 
BABIES NORMAI l 2 3 4 5 UP DIED 
1950 Normal a5 10) 15 ~ 
Acute 1S 12 l 1 2 2 
RLF 
Total 73 52 l | 2 2 15 
1951 Normal 97 73 21 x 
Acute 17 v 2 3 l 2 
RLF 
Total 114 S2 2 > 22 5 
1952. Normal 34 15 19 
Acute 25 10 g 2 
RLF : 2 ] 
Total oy 25 2 2 1 27 2 
TABLE XIIL. PkESENT VISUAL STATUS OF 35 PREMATURE INFANTS WITH RETROLENTAL 
FIBROPLASIA, JEFFERSON DAvyis HOSPITAL, 1950 To 1951. CICATRICIAL STATUS 
Is GIVEN FOR THE BETTER EYE ONLY 
TOTAL RESIDUALS OF RLF 
NUMBER USEFUL IMP, NO 
ACUTE OF VISION VISION BLIND FOLLOW 

RLF BABIES NORMAI ] 2 3 4 5 UP DIED 

l 17 17 

2 7 4 l l 1 

3 5 It 2 | l 

} ] l 

5D 5 5 
Total 35 21 2 i) ] 2 

*Residual high myopia. 


ease, they do not appear significant in 
the severity of the disease. However, 
it that the 
ture the infant, the greater the severity 
3, 


is significant more imma- 


of the disease (see Diagrams 2, and 


4 


RETINAL VASCULAR DYNAMICS 
It appears from the foregoing ob- 
servations that premature infants, 
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IMMATURE FUNDI AT BIRTH 


Cases 





4) RLF 5 
4 / | 
L¢ 
RLF 4 
wt 
Ls 
J) RLF S 
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Jf ” 
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Ww 
BLIND IMPAIRED VISION USEFUL VISION NORMAL 
! 3 .@] i 
Diagram 2 Immature fundi development. Graphic presentation of incidence of RLF in 


infants born with immature fundi. Only those infants who were adequately examined from 
birth to 6 months are included, Jefferson Davis Hospital, 1950 to 1951. Fifty per cent of these 
infants developed mild RLF and 25 per cent developed severe RLF. This is statistically signifi- 
cant. The standard error of difference between those born with mature fundi is 12.5. The per- 
centage difference of 46 is almost four times the standard error of difference. 


TRANSITIONAL FUND! AT BIRTH 








1 Cases 
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0 0 @) 20 
Diagram 3 Transitional fundi development (jraphic presentation of incidence of RLF in 
infants born with transitional fundi. Fifteen per cent of these infants developed mild RLF 
with no severe forms of the diseas¢ Those developing RLF weighed 1,300, 1,335, and 1,560 


grams at birth 
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whether destined to develop or escape 
RLF, progress through a process of 
normal maturation of the fundus. The 
RLF occurs after 
The question then arises 


first appearance of 
maturation. 
as to the ocular dynamies involved in 
dilated 


neovascularization, 


the development of tortuous 


vessels. vitreous 
edema. Since 
the 


progress 


clouding, and_ retinal 


these changes represent onset of 
the the further 


RLF might be checked by alteration of 


disease, ot 


the early manifestations. 
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In early RLF, if the initial lesions 


were due to a relaxed tone of blood 


vessel walls, contraction of the smooth 
brought about by 


An 
made to change the tonus of the retinal 


musele might he 


autonomic drugs. attempt was 


blood vessels. Six infants with mild 


RLF were given Adrenalin, ephedrine, 
and/or pilocarpine until physiologic 
their fundi 


No contraction of the blood 


effects were obtained and 
examined. 


vessels was noted, none of the lesions 


MATURE FUND! AT BIRTH 


[a6] 


“= A. 
y— Cases 





IMPAIRED VISION 
ie) 


Diagram 4.—Mature fundi development. 
fants born with mature fundi or fundi 
ent developed mild RLF with no severe disease. 
it birth. 


Friedenwald,* in his excellent dis- 
cussion of ** Retinal Vascular Dynam- 
ies,’’ suggested three possible causes of 
dilated and tortuous retinal vessels and 
of excessive vascular channels. 

1. Relaxed tone of vessel walls. 

2. Increased arterial tension or flow. 

3. Decreased peripheral resistance. 

Dr. Friedenwald’s 
principles involved were followed in an 


attempt to apply them clinically to the 


suggestions ol 


situation existing in the eye of the pre- 


mature infant with retrolental fibro- 


plasia. 









1251-1500 Gms.- 2 Cases 
1501-1750 Gms.— 6 Coses 
1751-2000Gms,-12 Coses 
2001 - 2500Gms.-26 Coses 
46 Coses 


Graphic 


>O 


USEFUL VISION NORMAL 
1?) 46 
a presentation of incidence of RLF in in- 
resembling those of the full-term infant. Only 4 per 


These infants weighed 1,370 and 1,650 grams 
abated abruptly, and two of the six 
infants progressed on to severe RLF. 
Increased retinal arterial tension or 
flow was next considered as a factor in 
the first RLF. 


Two possibilities were considered : pri- 


production of stage 


mary ophthalmic hypertension and 
systolic hypertension accompanied by 
an inerease in ophthalmic blood pres- 
The second possibility was ca- 


Sys- 


sure. 
pable of clinical evaluation here. 
tolic blood pressures were measured in 
the brachial arteries by a variation of 
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flush method* in 66 infants at 
weekly intervals from birth to approxi 


Of the 66, 


the 


months of age. 


mately 3 


7 


weighed less than 1,500 erams and 


39 weighed 1,500 to 2,000 grams at 
birth. In the infants weighing less 


than 1,500 grams, RLF developed in 
11, 4 in severe form. Infants who de- 
veloped RLF showed no demonstrable 
inerease in blood pressure over those 
who escaped the disease. 

Decreased peripheral resistance, im- 
plving a faster flow of blood through 
the vaseular bed, was mentioned as a 
Friedenwald as a 
retinal 


third possibility by 


cause of dilated and tortuous 


blood vessels. Here again two possi- 


bilities were considered: active local 
congestion secondary to infection, and 
an inerease in number of vessels seec- 


ondary to unknown factors. Infection 
as an etiological factor has not been in- 
has been 


vestigated here, although it 


considered by several authors.” How- 
ever, it does not seem likely that any 
infectious agent could cause a disease 
which adheres so closely to a growth 
pattern and its etiological sienificance 
therefore seems unlikely. It is true 
that in RLF there is an increase in the 
number of blood vessels. 

that 


any 


It has not been demonstrated 
the 
gestational age has excessive vaseular 


In 


stillborn premature fetus of 
tissue in the retina and vitreous. 
the eases reported here no hypervaseu- 
larity has been noted at birth in any 
premature infant regardless of gesta- 
tional age. The eye may pass through 
several stages before reaching the ma- 
but it 


after reaching the latter stage that hy- 


ture or full-term eve, is only 


pervascularization develops. In 50 per 


cent of the babies born with fundi elas- 


ind results to be published else 


* Method 


where 
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sified as immature, in 15 per cent born 


with fundi classified as transitional, 
and in only 4 per cent born with fundi 
classified as mature, did excessive vas- 
cular tissue develop (see Diagrams 2, 3, 
and 4). It is significant that those in- 
fants born with immature fundi have 
a greater tendency to produce excessive 
vascular tissue and to manifest the 
disease RLF. 

Many factors suggest themselves as 
possible causes of this phenomenon. 
One at present in the forefront is oxy 
gen. It has been shown that the fetus 
in utero lives in an atmosphere of low- 
Consequent to 


ered tension. 


premature birth and exposure of the 


oxygen 


infant to 40 to 60 per cent oxygen at- 
mospheres in incubators, maturation of 
the eye is carried on in the presence of 
a higher oxygen tension than would 
be present in utero. Gyllensten® has 
recently demonstrated that an atmos- 
phere excessive in oxygen does have a 
deleterious effect upon the eyes of new- 
born mice. He has produced changes 
in the eves of newborn mice similar to 
severe RLF 

Dickins’ 
in very careful experiments that exces- 
alter 


those of seen in human 


subjects. has demonstrated 


sive oxygen may irrevocably 


metabolism of rat brain slices as well 
as the metabolism of other organs and 
tissues. His experience suggests that 
the high incidence of brain damage as 
well as RLF reported in the prema- 
ture infant by Krause* may possibly 
be related to this excessive oxygen ad- 
ministration. 

A second mechanism, that of rapid 
be of 


withdrawal,” also 


Duguet’® and others be- 


oxygen may 
importance. 
fore him have demonstrated this phe- 
nomenon in adults. They used motion 
pictures of the retinas to demonstrate 


a 10 to 20 per cent increase in diam 
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eter of retinal vessels for every 16,000 
to 19,000 feet 


level, an effect immediately relieved by 


of elevation above sea 


the administration of oxygen. Crosse! 
and Holmdahl'* have not given their 
incidence of early RLF developing un- 
der low oxygen administration. These 
would be most valuable observations. 
Other factors besides oxygen excess 
or deficiency may operate in the pro- 
neovascularization in the 
The significant differ- 


duction of 
premature eye. 
ence in incidence of the disease in dif- 
ferent races and sexes may be related 
to differences in maturity and survival, 
but the sex difference in incidence also 
may be due to hormonal influences on 
The 


added stress of the premature infant’s 


the developing eve structures. 
worldly existence must certainly make 


increased demands upon immature 
hormonal mechanisms. 

In addition to the hypervascularity 
dilated 


seen in RLF, there is an excessive ac- 


and tortuous retinal vessels 
cumulation of fluid as manifested by 
edema of the retina and optic dise, 
vitreous clouding, edema of the cornea 
and iris, retinal folding, and aceumu- 
lation of transudate. The excess fluid 
may be secondary to an active local 
congestion, may be an expression of 
the generalized edema shown by some 
of these infants,’* or may be secondary 
to factors as yet unknown. 

may in- 
An_at- 


tempt was made to demonstrate this in- 


Exeessive intraocular fluid 
erease intraocular tension. 
ereased intraocular tension both with a 
and 
dif- 
ficulties prohibited definitive conelu- 
the tonometer. 
RLF 


denees of inereased intraocular pres- 


Harrington-Parsons tonometer* 


by digital palpation. Technical 


sions with However, 


infants with tend to show evi- 


*Courtesy of Dr. Harrington. 
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sure, clinically observed as increased 
prominence and firmness of the evye- 
ball. 

Related to, and supporting, the ques- 
intraocular tension 
noted in 


retinal 


increased 
the 
distances of 


tion of 
variation 
the 

In the nursery at 


may be wide 


focal vessels 
at the dise margin. 
Jefferson Davis Hospital, different ob- 
servers, measuring the focal distance 


on the same eye at the same time, 
with the ophthalmoscope, varied with- 
in 3 to 5 diopters in the low 


minus range and 5 to 10 diopters in 
the high minus range. But never has 
one observer obtained a sharp foeus 
with low minus and the other with a 
high minus lens. Of 72 cases analyzed 
by plotting the observed focal distances 
semilogarithmically and measuring the 
area beneath the curve during the first 
ten weeks of life, it was observed that 
the smaller the infant the higher the 
myopia. In other words, an observed 
high myopia of —10 to —20 diopters in 
the developing premature infants’ eyes 
indicates immaturity and greater sus- 
ceptibility to severe RLF (see Table 
XIV and Graph 2). 

The mechanism underlying the myo- 
pia is obscure but is likely due to (1) 
increased and fluctuating depth of the 
vitreous chamber, (2) changes in size 
of the lens, or (3) changing depth of 
the anterior chamber with the result- 
ing changes in corneal curvature. 
These observations may lend support 
to the supposition that in infants with 
retrolental fibroplasia there is an in- 
ereased and fluctuating amount of in- 
traocular fluid. 

The myopia observed early in the 
disease may remain as a residual lesion 
after the disease has become inactive. 
Whether this 


longs in the group of progressive con- 


persistent myopia be- 
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genital myopias or will be transitory weighed less than 1,700 grams at birth, 
in nature remains to be answered by has been followed over a_ three-year 
more extended observations. period. Very small premature babies 
are born with an immature fundus 

SUMMARY which passes through a_ transitional 

The development of the eyes of 320 stage before reaching the mature fun- 
premature infants, most of whom have’ dus similar to that of the full-term 
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Graph 2 Integrated myopic index. The diopter recorded in each instance is that lens re- 
quired to bring into sharp focus the retinal vessels at the disc margin. These diopters are 
plotted semilogarithmically from birth to 10 weeks of age and the area beneath the curve 


measured with a planimeter and expressed as “integrated myopic index. 





TABLE XIV. COMPARISON OF THE MEAN INTEGRATED Myopic INDICES IN PREMATURE INFANTS OF V s 
BrrtH WeIGHTSs* 
BIRTH WEIGHT IN GRAMS 
< 1,500 1,500-1,700 > 1,700 
STANDARD STANDARD | STANDARD 
FUNDI NO. | RANGE!) MEAN ERROR NO. |RANGE| MEAN ERROR NO. RANGE| MEAN | ERKOR 
Normal 15 20-84 2 shad 11 12-7 a 6.6 1S 15-75 38 
Mild 10 1-91 a6 6.5 5) 37-78 60 5.4 2 10-45 453 
RLF! 
Severe 11 H6-06 7 obaal 
RLFS, 4 
Statistical analysis ; 
(1) The standard error of difference between those infants <1,500 grams birth weight who devs >< 
severe RLF and infants 1,700 grams with normal fundi is 5.1. The difference between their area of my- 
opia is 41, or eight times greater than the standard error of difference and is therefore highly signifi: «nt 
(2) The standard error of difference between infants with birth weights less than 1,500 grams ym- 
pared with infants of birth weight more than 1,700 grams is 4.6. The difference in myopia between ese 
two is 24, or five times greater than the standard error of difference. , 
(3) The standard error of difference between the infants with normal and RLF fundi less than 00 
grams birth weight is 5.1. The observed difference in myopia is 17, or three times the standard ert of 
difference and is therefore significant. do 
*See Graph 2 for method of obtaining the integrated myopic index. There is a highly significan: in- 


crease in the myopic index in smaller infants compared with larger infants and in infants with s 
RLF as compared with infants whose eyes remained normal. 
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After maturation has been 


reached, the eye may remain normal 


infant. 


or may progress on to show the early 
changes of retrolental fibroplasia. The 
early changes in turn may reverse 
spontaneously or may progress to the 
severe stages of the disease with vary- 
ing degrees of visual impairment. 

the 320 


had retrolental fibroplasia, 38 of whom 


Of infants examined, 86 
developed massive retinal edema with 
detached retinas and malignant hemor- 
There was a statistically sig- 


RLF 


in the white and male infants, which 


rhages. 


nificant inereased incidence of 


may possibly be related to a greater 
immaturity and poorer survival rate. 
that 


infants and those with the most imma- 


It is also significant the smallest 


ture fundi at birth are the ones most 
likely to develop severe RLF with its 
resulting blindness. Evidence is pre- 


sented to show that the small prema- 
ture infant and those infants with se- 
vere RLF have a high and fluctuating 


myopia, which may remain as a resid- 


ual lesion. 

The parts played by (1) relaxed 
tone of blood vessel walls, (2) in- 
ereased arterial tension, and (3) de- 


the 


the early stages of 


creased peripheral resistance in 
pathogenesis of 


RLF 


could not be demonstrated, within the 


were considered critically. It 
this study, that they were 
The role of 


and 


limits of 
of significance. excessive 


oxygen administration rapid 
changes of oxygen environment in re- 
lation to hypervascularity were dis- 

From the 


ported herein, the disease, retrolental 


eussed. observations _re- 


fibroplasia appears to result from an 


as vet unknown factor or series of un- 
immature 
eye which is passing through a period 


known factors affecting an 
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of eritieal differentiation and matura- 
tion. 
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ARDIAC 


Salmonella 


involvement 

infection is rare. In 
reviewing this group of infections, ex- 
clusive of Salmonella typhosa, between 
1904 and 1936, Wells' found reports 
on 320 autopsies. Survey of the Eng- 
lish literature since 1947 has revealed 
only three additional cases of cardiac 
involvement with salmonellosis. An 
exhaustive search of the literature has 
failed to disclose any cases of either 
acute myocarditis or pancarditis due 
to this group of organisms. For this 
reason we are reporting a case of what 
is believed to be the first autopsied 
ease of Salmonella pancarditis. 


CASE REPORT 


A 22-year-old male Negro child was 
admitted to Dooley Hospital of the 
Medical College of Virginia on Feb. 9, 
1951, because of diarrhea and vomit- 
ing. 

The child had been in good health 
until four days prior to admission 
when, according to his mother, he 
began to have ‘‘one stool right after 
another’’ which consisted of watery, 
yellowish material. This was acecom- 
panied by vomiting and anorexia. The 
previous night he had been seen in the 
Emergency Room with a temperature 
of 105° F. (reetal), and a diagnosis of 
‘‘infected ear’’ was made. After the 
child was given an alcohol sponge bath 
and an injection of procaine penicillin, 
the parents were instructed to return 
with him to the Pediatrie Clinie the 
following day. In the Clinie the fol- 
Departments of Pathology and 
Medical College of Virginia. 


From the 
Pediatrics, the 





lowing morning the patient was found 
to have a temperature of 100.6° F. 
(rectal) and the complaints were of 
the child’s failure to talk and of an 
‘‘ear infection.’’ Examination at that 
time revealed some slight injection of 
the left tympanic membrane, a rapid 
heart rate without murmur, a palpable 
spleen 1 em. below the left costal mar- 
gin, and moderate dehydration. Labo- 
ratory studies at that time showed: 
hemoglobin 9.0 grams, red blood cor- 
puseles 3,000,000, white blood cells 
2,000 (rechecked) with 50 per cent 
polymorphonuclears and 50 per cent 
lymphoeytes. No immediate sickling 
was seen. Flocculation test for syphilis 
was reported as negative at a later 
date. It was felt that the otitis media 
was subsiding and did not require 
further therapy. Multivitamin cap- 
sules and liver extract were given the 
parents along with instructions con 
cerning proper diet, and the patient 
was to be seen again in one month un- 
less he did not improve. That evening 
he was brought back to the Emergency 
Room because of persistent fever, 
sleepiness, and diarrhea. 

This child was born at home, a nor- 
mal spontaneous delivery at term 
Shortly after birth he was found to 
have congenital syphilis and received 
adequate therapy at a Norfolk, Vir 
ginia, hospital. He walked at one 
year, but had never talked. He had 
measles and pertussis at one year ot 
age. There was one brother, aged 7, 
who was in good health. The mothe 
had been treated for syphilis soon after 
birth of the patient. The patient ate 
from the table, but also drank milk 
from the bottle. The family used 
water from a pump and had an out- 























HENNIGAR ET AL. : 


loor privy. The patient had received 
liphtheria, tetanus, and pertussis im- 
nunizations. 

Physical examination at the time of 
idmission to the hospital revealed: 
temperature 104° F. (rectal), pulse 
200, respiration 30, weight 24.5 pounds, 
and height 34.5 inches. The patient 
was a well-developed and fairly well- 
nourished child, who screamed when- 
ever he was handled. He appeared 
acutely ill. The skin was hot and dry 
and the patient only moderately de- 
hydrated. The head, eyes, ears, and 
nose were normal. The tonsils were 
not enlarged but the pharynx was 
slightly injeeted with flecks of white 
material present on the surface of the 
soft palate. The neck was supple and 
the chest clear to auscultation. There 
was no eardiae enlargement but the 
rate was rapid, and no murmurs were 
heard. The abdomen was tense due to 
the echild’s erying but both the spleen 
and liver were palpable. Cervical, axil- 
lary, and inguinal lymph nodes were 
palpable, and described as being small 
and shotty in character. The reflexes 
were physiological. 

Admission laboratory work showed: 
urinalysis: 50 e.c., alkaline in reaction, 
no specifie gravity reported, otherwise 
normal except for a 1 plus albumin. 
Blood: red blood corpuscles 3,500,000, 
hemoglobin 8.0 grams, white blood 
cells, 4,800, polymorphonuclears 58 
per cent, eosinophils 1 per cent, lym- 
phoeytes 39 per cent, and monocytes 
“ per cent. Spinal fluid: total protein 
25 mg. per cent, otherwise normal ; 
culture negative. The stools appeared 
ellow and slimy. 

The patient was started immediately 
on Chloromyeetin, 100 mg. every three 
ours, and subeutaneous fluids. Within 
orty-eight hours his temperature had 
eturned to normal. During the first 
‘wo or three days after admission, he 
ontinued to ery aloud when touched, 
ut his stools gradually decreased in 
umber. The second day of hospital- 
zation, the patient developed a pro- 
ipse of the rectum. Many small (1 


im.) white, evenly spaced uleers with 
covering the 


ed borders were seen 
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mueosa. Cultures taken from. the 
uleers at first grew P. vulgaris, but 
later a non-lactose fermenting, gram- 
negative bacillus, agglutinating with 
Salmonella Group C-1 diagnostic se- 
rum. The patient was seen in Proctol- 
ogy Clinic, at which time it was deter- 
mined that the infection involved only 
the distal 4 em. of the gastrointestinal 
tract and a biopsy was taken. This 
was reported on Feb. 12, 1951, as show- 
ing only necrotic debris. All attempts 
to correct the frequent prolapse of the 
rectum failed and it persisted through- 
out the hospital stay. Within a week 
he seemed much improved. His tem- 
perature was normal, his pulse varied 
between 110 and 120 per minute, and 
his respirations were around 30 per 
minute. By this time he had heen 
placed on ferrous sulfate, a soft diet, 
skimmed lactie acid milk formula, and 
was continuing to receive Chloromy- 
cetin. Twelve days after admission, 
the stools had become formed and dark 
and the patient’s appetite was varia- 
ble. He was seen again in Proctology 
Clinie that day, at which time a biopsy 
of one of the uleer sites was taken. 
This was reported as showing partial 
ulceration of the mucosal surface and 
a diffusely hemorrhagic tunica propria. 
Chloromycetin therapy had been dis- 
continued on the eleventh hospital day ; 
temperature was 98° F. (rectal). 
Additional laboratory data: Agglu- 
tination reactions, including typhoid 
H, typhoid B, brucella, and Proteus 
OX,9, were all negative. The hetero- 
phil agglutination was positive 1-28 on 
Feb. 9, 1951, and the titer had risen 
to 1-56 four days later. A blood smear 
taken the day after admission showed 
slight hypochromia, stab cells with 
toxie granulation, many large phago- 
eytie reticuloendothelial macrophages, 
and some reduction in platelets. <A 
bone marrow smear showed a hyper- 
plasia of the myeloid series, a slight 
hypoplasia of the erthyroid series, and 
an increase of reticuloendothelial mac- 
rophages, numerous megakaryocytes, 
but very little platelet production. The 
white blood count was 4,100 with 58 
per cent neutrophilic granulocytes, 41 
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er cent lymphocytes, 1 per cent eosi- 
nophilie granulocytes. A blood cul- 
ture taken the night of admission grew 
a gram-negative bacillus which agglu- 
tinated with Group C-1 Salmonella 
diagnostie serum. 

On the evening of the fifteenth hos- 
pital day, the patient’s vital signs 
changed markedly over a twelve-hour 
period. The temperature rose from 99 
to 101° F.; pulse increased from 95 to 
125 beats per minute, and respirations 
slowly increased from 22 to 35 per 
minute. He spent a fair night on the 
sixteenth hospital day, and seemed to 
be doing fairly well. His physical 
status did not appear to be anything 
out of the ordinary and his heart 
showed a rate of 120 with sounds of 
good quality. There was no evidence 
of shortness of breath and the patient 
played throughout the morning. About 
3:30 pm. on Feb. 24, 1951, without 
warning or outery, he suddenly sue- 
cumbed, having seemingly been well 
five minutes previously. A necropsy 
was performed four and one-half hours 
post mortem by Dr. R. K. Waller.* 


Pathological Findings.—The body 
for dissection was that of a 2-year-old, 
well-developed, thin, Negro male child 
measuring 34 inches in length. No ex- 
ternal abnormalities were present. 

The body was opened by a Y-shaped 
incision, which revealed a fairly well- 
developed musculature and a pannic- 
ulus adiposis of 0.5 em. over the lower 
abdomen. The pleural and abdominal 
cavities were free of fluid and adhe- 
sions. The mediastinal lymph nodes 
vere prominent. The pericardium con- 
tained 20 ¢.c. of cloudy yellow fluid. 
The heart weighed 130 grams (normal, 
grams). A thick shaggy, fibrinous 
exudate covered the epicardium and 
vas especially prominent over the left 
entricle. Multiple petechial hemor- 
hagie areas, many of which, on sec- 
ion, reached deep into the myocar- 
lium almost to the endocardia lining 

ere demonstrated. The myocardium 
tself was mottled by dark areas al- 
ernating with pale ones. A rectangu- 


Killed in automobile accident, July, 1952. 
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lar area of hemorrhagic necrosis, ex- 
tending from the epicardium to the 
endocardium occupied a posterior myo- 
cardial segment (Fig. 2) on the left 
ventricle. 

The endocardium of the left ven- 
tricle was definitely more opaque than 
normal, obviously due to secondary 
fibroelastosis (Fig. 1). Both ventricles 
appeared dilated with the left more 
marked than the right. The valves ap- 
peared normal and the coronary ori- 
fices were patent. Microscopically, 
the epicardium was found to be the 
seat of an organizing fibrinopurulent 
exudate. There were areas in which 
the intramural vessels were completely 
thrombosed, due to endarteritis oblit- 
erans, and a fibroblastic response with 
newly formed eapillaries was visible. 
The posterior descending branch of 
the left coronary artery was throm- 
bosed in the segment overlying the in- 
faretion of the posterior wall of the 
left ventricle. The myocardium 
showed extensive polymorphonuclear 
infiltration in sections from all cham- 
bers (Fig. 3). Focal areas of necrosis 
and interstitial hemorrhages were seen. 
In some places, the process appeared 
to extend into the endocardium and 
into the papillary muscles. There was 
edema of the endocardium. Inspec- 
tion of the valves failed to reveal any 
evidence of endocarditis. Gram stains 
of numerous sections revealed  oc- 
easional gram-negative organisms in 
the myocardium, of the left ventricle. 
No organisms were demonstrated in 
the right ventricular myocardium. 

The lungs weighed 230 grams. Their 
surfaces were slightly bluish-red in 
color and mottled. On section, a small 
amount of frothy yellow fluid exuded 
from the eut surfaces. The tracheo- 
bronchial tree was not remarkable but 
the tracheobronchial lymph nodes were 
prominent. Microscopically, the vis- 
ceral pleura revealed no abnormalities. 
There was some moderate dilatation of 
the alveolar capillaries and occasional 
serous exudation into the alveolar 
lumina. Many of the pulmonary 
arteries were occluded by recanalized 
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thrombi and there was intimal pro- 
liferation as well as adventitial fibro- 
sis. Bronehi and bronchioles were not 
remarkable. 

The liver weighed 530 grams (nor- 
mal, 418). Its lower edge was at the 
level of the right iliae spine. It was 
mottled, bluish red in color, and, on 
eross section, showed several irregular 
bluish red, sharply demarcated areas. 
In addition, there were one or two 
subeapsular areas which were light 


Fig. 3 Heart. 
yellowish tan and less sharply de- 
mareated. The liver parenchyma was 
fairly soft and the markings were in- 
distinct. Microscopically, the capsule 
was not remarkable. The sinusoids 
were dilated. There were occasional 
microabseesses in the midzone of the 
hepatie lobules. These contained poly- 
morphonuclear leukocytes predomi- 
nately, many of which were under- 
going karyorrhexis. 

The spleen weighed 80 grams (nor- 
mal, 37 grams). The capsule was not 
thickened. The parenchyma was very 
firm, and the follicles were prominent. 
Microscopically, the capsule was not 
remarkable. The sinusoids were di- 
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lated, filled with many polymorphonu- 
clear leukocytes. The endothelial cells 
lining the sinusoids were somewhat 
prominent. Enlargement of the mal 
pighian corpuscles was striking and 
their centers contained large macro 
phages and necrotic debris. In the 
periphery of the corpuscles were many 
normoblasts and myelocytes, while sur- 
rounding the small arteries were man) 
chronic inflammatory cells. The walls 
of the blood vessels were’ thickened. 


~~ 


eee 


— 


nd 
e 


Polymorphonuclear cell infiltration and necrosis of myofibrils evident. 


Each kidney weighed 98 grams. The 
corticomedullary junctions were indis- 
tinct and the cortices were mottled and 
yellowish in color. The capsules 
stripped with ease, revealing a smoot! 
cortical surface marked by fetal lobu 
lation. The eapsules seemed to be un 
der inereased tension, but the cortices 
bulged only slightly after sectioning 
Pelves, ureters, and bladder were not 
remarkable. Microscopically, oceasiona 
glomeruli retained their fetal appear 
ance. Some of them contained hyali 
thrombi but the Bowman’s capsules 
were not remarkable. <A collection o! 
lymphoeytes surrounding a glomerulus 
and tubules were seen in one area 
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some eosinophilic hyalin casts were 
een in the distal convoluted tubules. 


The gastrointestinal tract was gross- 
vy normal. However, several Pever’s 
patches were slightly enlarged but 
not uleerated. They appeared injected 
and dull reddish brown in color. The 
large intestine was studded with en- 
larged lymphoid follicles, particularly 
in the cecal area. Cup-shaped lym- 
phoid follicles were present in the last 
4 em. of the rectum. The mucosa was 
slightly raised in this area and there 
were several areas of ulceration, 7 mm. 
in diameter. On section, the mucosa 
and free areas were markedly thick- 
ened and hemorrhagic. Microscopic 
examination revealed hypertrophy and 
minimal neerosis of Peyer’s patches. 
In the large intestine the mucosal epi- 
thelium appeared partially denuded of 
normal mucosal glands. Many chronic 
inflammatory cells were seen in the 
stroma, and in one such area there was 
a large group of confluent lymphoid 
follicles which had elevated the mu- 
The mucosa in that area was 
denuded. The mesenteric lymph nodes 
were extremely enlarged and brownish 
red in color. On microscopic examina- 
tion the sinusoids were widened as if 
they had previously contained edema 
fluid. Many acute inflammatory cells 
were seen in the sinusoids, and erythro- 
cytosis seemed to be present. The 
follicles, which were prominent, con- 
tained some polymorphonuclear leuko- 
cytes undergoing necrosis and some 
macrophages. The remainder of the 
organs, including the brain, appeared 
normal, both grossly and microscopi- 
cally. 


cosa. 


Anatomical Diagnosis.—Salmonello- 
sis due to a Group C-1 organism ; acute 
pericarditis, epicarditis, myocarditis, 
ind endocarditis with overwhelming 
nvolvement of the myocardium; acute 
ind subaeute coronary arteritis; 
i1rombosis posterior descending branch 
if the left coronary artery; hepato- 
plenomegaly ; generalized lymphocytic 
issue enlargement with necrosis of 
rerminal centers; microscopic pulmon- 
ry artery embolism without infare- 
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tion; proctitis; and rectal prolapse. 
Focal microabscesses of liver. Acute 
splenie tumor (acute toxie splenitis). 
Acute and subacute enterocolitis. 


DISCUSSION 


The incidence of Salmonella infee- 
tions has been found to be greatest 


among the aged and very young. In 


the eases reviewed by Seligmann, 


Saphra, and Wassermann,? children 
were found to play a major role in the 
epidemiology. -They reported that 


children under 10 years of age ac- 


counted for 40 per cent of all cases, 
while among infants alone there was a 


17 per cent incidence. It was found 


that there was no marked difference in 
the rate of occurrence on the basis of 
type of organism or sex of the patients. 

The C-1 group of Salmonella organ- 


isms is composed of the following 


genera’ : 


1. Salmonella paratyphi C 
2. Salmonella choleraesuis 
3. Salmonella thompson 
Salmonella virchow 
Salmonella orangienburg 
Salmonella bareilly 
Salmonella hartford 

8. Salmonella montevideo 
9. Salmonella amersfoort 
10. Salmonella tennessee 
11. Salmonella georgia 


aS Oe 


Of these eleven genera, S. cholerae- 
suis, S. orangienburg, and S. monte- 
video are the most common infectious 
while S. choleraesuis 


agents in man, 


(26 per cent) and S. orangienburg 
(6.1 per cent) are the most fatal.’ 
Since at the Medics! College of Vir- 
Hospital the clinical 
unit only 


group diagnostic sera in identifying 


ginia bacterio- 


logical uses Salmonella 
organisms from cultures of blood and 
fecal specimens, the genera of C-1 or- 
this case were 


ganisms isolated from 


not identified. 
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For many years it had been ob- 
served that although the Salmonella 
group of organisms were primarily 
enteric pathogens, they were capable 
of producing various disease processes. 
Several classifications of the clinical 
syndrome have been made. Probably 
the most recent and concise, however, 
was presented by Shulman in 1947. 
His classification is as follows: (1) 
typhoidlike infection, (2) gastroenter- 


> 


itis or enterocolitis, and (3) sepsis 
with bacteremia with or without local- 
ization. The fact that sepsis was often 
secondary to the enteric type of in- 
fection allowed the predication that it 
was responsible for the parenteral 
complications that developed. 

Wells’s' report dealt with the inei- 
dence of endoearditis complicating a 
ease of S. paratyphi B infection. He 
wrote that: ‘‘In but one of these 320 
eases was endocarditis observed as a 
complication, nor was endocarditis ob- 
served in numerous other single autop- 
sies or smaller series, indicating that, 
like typhoid, although a_ bacteremic 
disease, paratyphoid does not often 
lead to infection of the heart valves.”’ 
He was of the opinion that due to their 
apparently greater pyogenic tendency, 
paratyphoid infections might play a 
greater role in producing endocarditis. 

Shulman* published a review of the 
cardiac complications of salmonellosis 
in 1947. His study of the English 
literature revealed that only sixteen 
eases of cardiae localization had been 
Later he re- 
The types 


reported to that time. 
ported an additional case. 
of cardiae complications reported by 
Shulman are: twelve cases with acute 
bacterial endocarditis, three cases of 
endocarditis, and 


subacute bacterial 


one ease of acute pericarditis. The 
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mortality in this series was 82.5 pet 
eent. 

An interesting recent article is that 
of Barnett and Zimmerman‘ who re 
ported a 48-year-old white man who 
died as a result of coronary arteritis 
with fatal thrombosis due to S. cho 
leraesuis. The ease was characterized 
by myocardial infarction as was ou! 
In both eases there was involve 
It is not 


case. 
ment of the coronary artery. 
clear whether the histological changes 
in Barnett and Zimmerman’s case were 
due entirely or in part to the coronary 
arteritis especially since it was not 
stated whether numerous sections were 
studied from all parts of the myo 
‘ardium; hence we feel that it is not 
clear whether the acute myocarditis 
was established as infectious or is 
chemiec in nature. Polymorphonuclear 
leukocyte response is seen in early 
coronary insufficiency as well as acute 
infections of the myocardium. It is 
essential to study sections of myocar 
dium taken at a distance from that 
served by the affected coronary arter) 
In the case reported here there was 
a myocardial infarction in the pos 
terior wall of the left ventricle and 
sections of the entire left ventricula: 
myocardium inflammatory 
cell infiltration; furthermore, bacteri 
al stains revealed the presence of un 


revealed 


mistakable gram-negative bacteria it 
the myocardium. An intriguing 
thought is the susceptibility of the 
coronary arteries to involvement bh) 
the Salmonella group of organisms as 
in the case of Barnett and Zimmermat 
and the one reported here. 

The differential diagnosis include 
acute rheumatic carditis, isolated non 
specific myocarditis, congenital fibro 
elastosis, sickle-cell disease, and gly 
cogenie infiltration of the myoeardium 





pee ee a 














SUMMARY 

1. A case of panearditis due to a 
Salmonella organism has been re- 
ported and is believed to be the first 
such ease. 

2. The diagnosis was substantiated 
hy the clinical history of fever, granu- 
loeytopenia, and severe diarrhea with 
the isolation of a gram-negative organ- 
ism, typed Salmonella C-1 from the 
stool. 


» 


3. A positive blood culture was ob- 
tained. 

4. The autopsy findings are pre- 
sented. 
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5. A gram-negative organism was 


demonstrated in histological sections 


0 


f the myocardium, 


We wish to express our indebtedness to 


the Armed Forces Institute of Pathology, 
Washington, D. C., for their assistance in 
the study of this case. 


1. 
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THE TREATMENT OF 





ATA continue to accumulate con- 
cerning the favorable thera- 
peutic effect of streptomycin on tuber- 
culous meningitis in children. In most 
of these studies streptomycin has been 
used in conjunction with either Prom- 
izole or  para-aminosalicylie acid. 
These results, however, have been far 
short of the desired goal and all prom- 
ising new additions to the therapeutic 
armamentarium, e.g., isoniazid, de- 
serve a thorough elinical trial. 

In a previous paper’ attention was 
ealled to Brailey’s? 
that Negro children with tubereulous 


infeetion bear a more serious progno- 


work, showing 


sis than do white. It was suggested 
that the same prognostic difference 
might also apply to Negro and white 
children with tuberculous meningitis. 
This study, then, will deal mainly with 
a relatively large number of Negro 
children with tuberculous meningitis, 
with an attempt at comparison of the 
much smaller 
treated in 


results obtained in a 


group of white children 


the same manner. 
RESULTS 
Since October, 1947, forty* patients 
(thirty-four Negro 
with tuberculous meningitis have been 


From the Department of Pediatrics. Medi- 
cal Collezwe of Virginia. and the Pediatric 
Service, Medical College of Virginia, Hospital 
Division. 

Rimifon (isoniazid) used in this study was 
furnished by Hoffmann-LaRoche, Inc., Nutley, 
me @ 


and six white) 


Includes all admissions prior to January 
|. 1953, and one private patient of Dr. Hubert 
T. Dougan, treated at Johnston-Willis Hos- 
pital 
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treated on the pediatric service of the 
Medical College of Virginia Hospitals. 
of these are 
months after 
was Thirteen of 
Negro and five are white 


Eighteen (45 per cent) 
surviving at least six 
treatment begun. 
these are 
Eight (no recent follow-up on three 
of the survivors are living more than 
three years and one of these is ap- 
parently well five and one-half vears 
later.* 

Three of the five living white pa- 
tients are apparently well after more 
Another 
diagnosed and treated for one month 
When admitted 
Virginia 


than three years. "ase Was 
at another hospital. 
to the Medical 
Hospital he had already developed 


College of 


hydrocephalus and was semicomatose. 
After one month he was returned to 
the original hospital with his eondi 
The remaining pa- 
known to 


tion unchanged. 
tient in this 
have tuberculosis of the hip of two 


group Was 
years’ duration and was treated in the 
terminal stage. He lived only eigh 
teen days after therapy was begun. 
TREATMENT 

In general, the treatment used was 
a modification of that suggested by 
5 Intramus 


Lineoln and Kirmse.*: 


cular streptomycin or dihydrostrep 
tomyein was given in dosage of 20 t 
40 mg. per pound of body weight per 
day over a six-month period. A course 
of intrathecal streptomyein consisted 


*All statistics as of June 15, 1952. 
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forty injeetions of 25 to 100 mg. 
each over a period of nine weeks or 
less. Lately, there has been an at- 
tempt to decrease or completely elim- 
inate intrathecal streptomyein ther- 
apy. 

Promizole was given in dosage sutf- 
ficient to maintain a blood level of 
| to 3 mg. per cent. For an 18-month- 
old infant this usually required dos- 
age of 0.5 Gm. every six hours per os. 
Our original aim was to continue this 
drug for a period of three years, but 
this has not usually been accomp- 
lished. More recently there has been 
some tendeney toward the substitu- 
tion of PAS for Promizole. 

The last seven cases in this series 
have had the added benefit of treat- 
ment with isoniazid. Dosage for this 
drug was 4 mg. per kilogram of body 
weight per day and this has since 
heen inereased to 8 mg. Our aim is 
to continue this medieation for about 
six months. These cases will be dis- 
cussed separately from the others and 
will be ineluded in a general paper 
on the use of isoniazid in the treat- 
nent of tuberculosis in children which 
will be published at a later date. 

Two patients received intrathecal 
P.P.D. (purified protein derivative of 
tubereulin) according to the method 
described by Cairns, Smith and Vol- 
Both of 
moribund 


lum.® these patients were 
therapy 


One patient died but 


‘considered when 
vas instituted. 
the other improved markedly and his 


pinal fluid is now normal. 
TOXICITY 
No attempt will be made here to 
isecuss the toxie reactions of strepto- 
yein and Promizole. These were 
riefly outlined in a previous publiea- 


on’ and have been completely and 


» 
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adequately discussed in other report- 
ed studies. It does seem noteworthy 
that six of the eighteen survivors ex- 
Other- 


wise, the only known major residual 


hibit some degree of deafness. 


effect was in a patient mentioned later 
in this report. 
The 


isoniazid therapy is well known. It 


euphoria which accompanies 


is also recognized that manic states 


occasionally occur. One case in our 


series merits brief discussion. 


T. J., a 6-year-old Negro male, was 
admitted to Dooley Hospital on June 
19, 1952, with history of vomiting, 
headache, and weight loss of three 
weeks’ duration. A diagnosis of tu- 
hbereulous meningitis was made and 
the patient was put on a therapeutic 
regimen consisting of intramuscular 
streptomycin 0.5 Gm. every twelve 
hours, PAS 0.5 Gm. every six hours, 
and isoniazid 8 mg. every six hours. 
Six days later isoniazid was increased 
to 16 mg. every six hours. 

The patient appeared to have im- 
proved slightly and was in good spir- 
its until July 17, 1952. In retrospect 
it may be said that he had begun to 
he somewhat manie for the thirty-six 
hours preceding, but on this partieu- 
lar day he suddenly leaped from the 
bed and ran aeross the room into a 
closed door. He fell to the floor, 
arose, and ran into the wall, again 
knocking himself to the floor. He 
was then returned to bed and threshed 
wildly about until sedation was given. 

From that time forward he lay in 
semicoma. He could neither see, hear, 
nor speak. An x-ray of the skull re- 
vealed an L-shaped linear fracture 11 
inches in length near the midline in 
the occipital area. 

After some weeks there was partial 
return of auditory function and later 
the patient was able to speak a few 
words. He appeared to be completely 
blind until his demise on Feb. 28, 


1953. 








COMMENT 
Reports on the therapy of tubereu- 
lous meningitis are too numerous to 
detail. 


to vary greatly, with 


consider in Results continue 
the mortality 
rate in adults much less favorable than 
that in children. Bunn,’ for example, 
reported seventy-eight consecutive 
cases of tuberculous meningitis in 
adults, treated with streptomycin, with 
only eleven survivors after a two-year 
period. Lincoln and Sifontes* reported 
thirty-five survivors of fifty-two treat- 
ed but well-docu- 
mented study listed only seven survi- 


children Perry’s® 
vors of twenty-six children with tuber- 
culous meningitis. 

One major question is raised by this 
study: Do Negro children with tuber- 
culous meningitis have a poorer prog- 
nosis than do white? There appears to 
be only one other study comprising a 
comparatively large number of Negro 
treated fifteen 
Negro children with tuberculous men- 


children. Levinson’® 
ingitis and six of these were living 
three to twelve months after therapy 
Two of the four white 
Actu- 


is possible be- 


was begun. 
children in his series survived. 
ally, no comparison 
tweer. the number of Negro and white 
children treated either by Levinson or 
However, the marked differ- 
ence in mortality rates in Negro and 


by us. 


white patients in our series is worthy 
of note (Table I 
of the thirty-four treated Negro chil- 


The survival rate 


dren is 38 per cent (thirteen cases) 
while the survival rate of the six 
white patients is 83 per cent (five 


It should be stated that one 
of the latter group was discharged 


eases). 


from the hospital, to which he was ad- 
mitted both before and after his one- 
month stay at the Medical College of 
Hospital, to a 


Virginia “vegetative 


JOURNAL 





OF PEDIATRICS 


existence.” There appears to be 1 
recent knowledge as to his condition 
In view of the marked difference in 
mortality of Negro and white chil 
dren with tubereulous meningitis i 
this series, racial division in future 
reports seems to be indicated. 

The Therapy" 
vises_ that used in 
junction with streptomycin and PAS 
but still 
mends the streptomyein and 
PAS the treatment of 
most patients with tuberculosis “in 
view of the toxicity of isoniazid and 


Committee on ad 


isoniazid be con 


rather than alone, recom 
use of 


as choice o! 


the uncertainty about the control of 
isoniazid-resistant strains of tubercle 
bacilli.” No 
made as to the treatment of tubercu- 
lous meningitis. The difference in 
number of patients in this study treat- 
ed or not treated with isoniazid does 


recommendation was 


not admit statistical comparison 
(Table If). It is worth while noting 
that thirty-three patients (twenty- 


TABLE I. MorTALITY AFTER RACIAL DIVISION 


i 7 


WHITE NEGRO BOTH 
Surviving 5 13 18 
Died 1 21 22 
Total 6 34 40 
TABLE IT. MORTALITY OF PATIENTS WHF) 
ISONIAZID WAS ADDED TO TREATMENT 
LIVING | DIED | TOTAI 
With isoniazid added 4 3 7 
Without isoniazid 14 19 33 


‘ 


eight Negro and five white) did not 
have isoniazid added to the therapet 
tic regimen. Fourteen (42 per cent 
are surviving more than six months 
following the institution of treatment 
Of the seven patients (six Negro an 
one white) who received isoniazid i 
addition to streptomycin and PAS 
four (57 per cent) are surviving mo! 


than six months. One of those wh 


died is reviewed briefly elsewhere i 
this report. 


He appeared to be pr 
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ressing satisfactorily until he suf- 
ered severe injury during a manic 
spell, presumably as a result of ison- 
iazid therapy. The other patient who 
succumbed did not have the benefit 
if isoniazid therapy until late in the 
course of his disease. Addition of this 
drug did not appear to alter his dis- 
ease in any way. 

When isoniazid therapy was intro- 
duced, attempt was made to shorten 
the length of intrathecal streptomy- 
cin therapy. All patients treated with 
isoniazid in this series, however, also 
received intrathecal streptomycin, the 
shortest course consisting of fourteen 


injections. 


TABLE III. Errect oF MILIARY TUBERCULO 
SIS ON PROGNOSIS 
MENINGITIS 
PLUS WITHOUT 
MILIARY MILIARY 
TUBERCU- TUBERCU- 
LOSIS LOSIS 
Living 4 14 
Died 9 13 
Totals 13 27 


Finally the prognostic import of 
miliary tuberculosis should be men- 
(Table III). Miliary tubereu- 
losis was also present in thirteen cases 
in this series. Of these, only four sur- 
Of the twenty-seven patients 
who did not have demonstrable mili- 


tioned 


\ ived. 


ary tubereulosis, fourteen are living. 
As emphasized by Bunn" and as sug- 
vested by us in a previous paper,’ 
the additional presence of miliary tu- 
ereulosis seems to lead to increased 
nortality. It should be noted, how- 
ever, that of three patients treated 
vith isoniazid, who had miliary tu- 
addition to tubereulous 
neningitis, two are surviving more 


ereulosis in 


han six months later. 


SUMMARY 


Of forty eases of tuberculous men- 


igitis in children, eighteen (45 per 
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cent) survive. The marked differ- 
ence in mortality of white and Negro 
children in this series suggests that 
Negro children bear a more serious 
prognosis, although the paucity of 
white children does not allow statis- 
tical The addition of 
isoniazid to the therapeutic armamen- 


comparison. 


tarium seems to be helpful. Those pa- 


tients who have miliary tuberculosis 
in addition to tuberculous meningitis 
have a worse prognosis. 
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OF MEASLES 


THERAPEUTIC DOSES OF GAMMA GLOBULIN IN THE TREATMENT 
ENCEPHALITIS AND ENCEPHALOMYELITIS 


lL A CuiNnicaL Stupy or Forty-ONr Cases WitH FoL_iow-up STupIEs 


Louis Opessky, M.D.,* ANprew V. Bevo, M.D.,** KENNETH G. JENNINGS, M.D., 
IRVING J. SANDs, M.D., PHitie Rosensiattr, M.D., Harry WEISLER, M.D., 
‘ND BENJAMIN NEWMAN, M.D. 

BROOKLYN, N. Y. 


HE therapy of measles encephali- 
tis and measles encephalomyelitis 
course of 
The 


paren- 


has been as varied as the 


the disease and its prognosis. 


urmamentarium has ineluded 


teral whole blood, pooled blood, 


pooled serum, convalescent measles 


serum, and placental gamma globu- 


lin. 
with good results in most cases in the 


All have been accepted and used 


prophylaxis and treatment of measles 
the 
cephalitis and 


and in treatment of measles en- 
encephalomyelitis. A 
comprehensive bibliography regarding 
the administration of these blood sub- 
stances in measles may be compiled 
from the extensive list of references in 
MeKhann,' Holroyd,* 

MeKhann’s 


clinieal evaluation of placental gamma 


the papers of 
and Janeway. careful 
globulin in measles prophylaxis gave 
impetus to the studies of serum gamma 
globulin. 

In 1944 a series of papers was pub- 
chemical, clinical 


lished reporting 


immunologic studies of gamma 


Its physical and chemical 


and 
globulin. 


characteristics were analyzed’ by 


Cohn and his eo-workers.* Enders 
From the Communicable Disease and Pa- 
thology Services of Kingston Avenue Hospital 
Read at the Clinical-Pathologic Conference, 
Kingston Avenue Hospital, Oct. 2, 1952. 
*Present address: Department of Neuro- 
pathology, Kings County Hospital, Brooklyn, 
N. ¥ 


**Resident in Pediatrics. 
tin this report, unless otherwise designated, 
gamma globulin will be used to indicate the 


gamma globulin fraction derived from pooled, 
normal human serum. 
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that the 
gamma globulin fraction carries mea 


and his colleagues® found 
sles antibodies as well as other anti 
bodies and that these antibodies are 
concentrated fifteen to thirty times 
as much as in pooled plasma. Stokes, 
CGellis® that the 


degree of protection conferred was 


Maris, and showed 
increased as the dose of gamma glob 
ulin was increased. When a dose as 
large as 4 or 5 ¢.e. of gamma globulin 
was administered to forty patients 
whose ages varied from 1 to 12 years 
and who were exposed within a defi- 
nite interval of time, thirty-nine did 
not contract measles. Ordman, Jen 
nings, and Janeway,’ in the same se 
ries of papers, noted that the passive 
immunity conferred by gamma glob 
ulin lasted for at least two weeks 
but not as long as seven to ten weeks 
since the majority of a series of pré 
viously protected boys who were sub 
sequently re-exposed developed avet 
1944, the America! 


Association® * announce: 
fractio! 


age measles. In 
Medical 
that the gamma 
made from human 
of the requirements of the Arme: 
lorees was being made available fo 
civilian use and the Council on Phar 
maey and Chemistry’® declared in 
1946 that this gamma globulin frac 
tion was the most potent prophylac 
developed against measles 
this, 


globulin 


serum in exces 


tic yet 


Following reports of cases 0! 
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easles encephalitis and encephalo- 


ivelitis treated with therapeutic 
oses of human serum gamma globu- 
n began to appear in the literature 


ith inereasing frequency. 


vlobulin or measles convalescent 


in other cases had 
effect. 
woled plasma (250 to 1,250 ¢.e.) for 


all 


red to previous reports (Table I) 


serum used any 


eneficial They also used 


most of their patients. Com- 


ieir results were favorable. In out- 
ning a ¢linieal procedure for treat- 
¢ measles encephalitis, Litvak’? in 
947 the of 
obulin convalescent 


advocated use gamma 


or measles 
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serum intratheeally, intravenously, 
and intramuscularly, but stated that 
there was no evidence of its efficacy. 
In of 


cases of measles encephalomyelitis in 


reporting a series seventeen 


' wat ear LY49, = Jacobsson and Holmgren” 
Hoyne and Slotkowski = 194; stated that gamma globulin (40 e.c.) 
ised 40 cc. of gamma globulin for and convalescent serum (20 to 100 
critically ill patient, but were un-  ¢¢.) had been tried without any ef- 
decided as to whether the gamma _§ fect although, on the whole, their 
TABLE I. LITERATURE SURVEY OF OUTCOME OF MEASLES ENCEPHALITIS AND 
ENCEPHALOMYELITIS CASES 
NUMBER OF CASES PER CENT OF CASES 
PRE- NOT RE NOT RE 
SENTED RE- | SE- | CORDED SE- | CORDED 
OR RE COV- | QUE OR FOL RECOV-, QUE OR FOL 
AUTHORS YEAR |VIEWED |DEATHS| ERY | LAE | LOWED |DEATHS| ERY LAE | LOWED 
Ford21 1928 27 12 51 62 2 9 40 49 2 
Peterman and Fox22 1939 27 9 17 l 0 33 63 4 0 
Geiger and 1940 13 5 } } 0 iS 31 31 0 
Sappington2 
Hamilton and 1941 44 1] 24 i) 4 25 55 11 9 
Hanna24 
Neal2 1942 81 1] 51 19 0 14 63 23 0 
Roos26 1942 18 | 16 ] 0 6 88 6 0 
Litvak, Sands, and 1943 56 8 10 22 16 14 18 39 29 
Gibel27 
Reisman and 1943 20 9 8 9 8 10 10) 10 10) 
Rosen28 
Hoyne and 1947 20 3 16 l 0 15 80 5 0 
Slotkowski!! 
Appelbaum, Dolgo 1949 74 7 42 25 0 9 57 O4 0 
pol, and Dolgin'4 
lacobsson and 1949 17 2 13 l 1 12 76 6 6 
Holmgren! 
Sawehuk, and 1949 50 16 19 12 2 6 38 24 
associates? 
Seagle 1949 12 ] 7 4 0 8 59 ; 0 
Spragins, Shinners, 1950 31 2 } 12 ] 6 13 39 42 
and Rochester?! 
lotal 590 90 266 178 56 15 


clinieal results appeared good (Table 
1). 


cephalograms disclosed by the end of 


Moreover, weekly  electroen- 


four weeks that eleven out of four- 
teen patients had normal tracings. 
Appelbaum, Dolgopol, and Dolgin" 
in 1949 reported the use of gamma 
globulin (amount not stated) in one 
case with favorable outcome. They 
concluded that gamma globulin de- 
served further clinical trial for its 
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proper therapeutic evaluation. Ifol- 
liday’® in 1950 reported the ease of 


an acutely ill 16-month-old child who 
received 30 ¢.c. of gamma globulin 
was followed by 


whieh elinieal im- 


provement on the third hospital day. 


No abnormalities were found when 
the infant was discharged from the 
hospital twelve days later. Hoff- 


1950 reeorded the use of 10 


c.c. of gamma globulin in a 7-year-old 


man'® in 


patient who died twelve hours after 
The case of a 4-year-old 
10 of 


gamma globulin daily but died two 


admission. 


patient who was given Ce, 
admission 
1950. 
with 6 


19-month-old 


and one-half days after 


reported by Larsen" in 


1951 Smith" 


gamma globulin a 


was 


In treated Ce. 
of 
infant who developed an attenuated 
attack of the 


mild nature of which Smith ascribed 


measles encephalitis, 


to the injection of 0.63 ¢.c. of gamma 
globulin fifteen days before the on- 
of the rash. The child 
charged the third 
and an examination ten days later 


set was dis- 


on hospital day 


showed that the infant was entirely 


normal. Jack and his associates’ in 


1952 administered gamma _ globulin 
(amount not stated) to three pa- 


‘ients with measles encephalitis. One 
of their eritically ill patients, a 514- 
year-old child, hospitalized for sixty- 
three days, received 10 ¢.c. of gamma 
globulin and 300 ¢.¢. of pooled irradi- 
ated plasma which is equivalent to a 
total of about 22 ©¢.e. 
ulin. 
all 


months 


of gamma glob- 
This patient seemed normal in 
one-half 
later. Jack and co-workers, 

did there 
any evidence that either the gamma 
the irradiated 
plasma was helpful. 


respects seven and 


however, not believe was 


globulin or pooled 
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ETIOLOGY OF MEASLES ENCEPHALITIS 
AND ENCEPHALOMYELITIS 


Why does encephalitis, with 01 
without myelitic and meningeal in- 
volvement occur in only a small per- 
centage of measles cases—in less than 
0.3 per cent?* 
do not easily penetrate the central 
nervous system’s series of defenses. 
During the years when encephalitis 
and encephalomyelitis as complica- 
tions of increasing 
recognition several theories were pro- 
pounded to explain the involvement 
of the central nervous system. These 
(1) the measles virus 


In general, viruses 


measles gained 


theories were: 
acquires neurotropic characteristics; 
(2) some latent virus is activated by 
the primary disease; (3) in 
the central nervous system produce 
the encephalitis; (4) the encephalitis 
is an allergic or anaphylactie reac 
tion to the measles virus which may 
be the sensitizing agent. Although 
these theories often mentioned 
authors agree 


toxins 


are 
and discussed, 
there is no definite evidence to sup 


We are suggest- 


many 


port any of them. 


ing several additional hypotheses 


which either singly or collectivel) 
| 


may explain the rare occurrence 0! 
encephalomyelitis as 
These 


encephalitis or 
the complication of measles. 
are: 

(1) Beeause of a previously poor 
nutritional state, fever, and 
debility from the attack of measles 
the barrier be 


comes weakened, or more permeable, 


genera! 
hematoencephalic 


resulting in the invasion of the cen- 
tral nervous system the virus 
This point will be further discussed 
in light of our 


by 


second 

*This is the percentage of measles patients 
who developed encephalitis or encephalomye- 
litis in the Borough of Brooklyn in New York 
City during the period of July 1, 1951, to June 
31, 1952 


in a paper 
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laboratory findings in the blood and 
cerebrospinal fluid. 

(2) The patient does not have the 
physical ability to produce sufficient 
antibodies to keep pace with the num- 
ber of invading or incubating viruses, 
i.e., he does not have the faculty to 
the acquired im- 
munity as rapidly as oceurs in over 
99.7 per cent of the cases of measles. 


develop necessary 


(3) There are rare individuals who 
cannot establish acquired immunity due 
to an inability to produce antibodies. 
An excellent example, recently de- 
scribed by Bruton,”° is the case of a 
child whose clinieal history was indi- 
cative of inability to produce anti- 
This patient’s electrophoretic 
demonstrated 
gamma globulin from his blood. 


hodies. 
pattern the absence of 

(4) The possibility that the anti- 
hodies, which are most probably pro- 
tein substances or compounds having 
an affinity for a protein molecule, are 
destroyed more rapidly than they are 
formed because of the anteceding fe- 
ver; the relatively high eleetrie mo- 
ment of gamma globulin greatly pre- 
the interaction of 
gamma globulin with other proteins 


disposing toward 


or smaller moleeules (Cohn*); or other 
these conditions of 
the 
he able to invade the central nervous 


reasons. Under 


antibody destruction virus may 


system. 


FACTORS CONSIDERED IN GAMMA 
GLOBULIN THERAPY 
100 per cent 
encephalitis and 
myelitis may be unattainable inasmuch 
as most of the patients are admitted 
to the hospital when the neurological 


To obtain cures in 


measles encephalo- 


signs are already present, indicating 
that the measles virus has already in- 
vaded the central system. 


nervous 
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There 
who are 
eases who soon develop signs of cen- 
tral nervous system involvement. 
Since the encephalitis or encephalo- 


few patients 
measles 


are, however, a 


admitted as severe 


myelitis is almost always present when 
these patients are admitted, the goal 
of therapy is: (1) to reduce the mor- 
tality rate; (2) to the inci- 
dence of sequelae; and (3) to lessen 


reduce 


the severity of sequelae. 

These objectives can be achieved by 
shortening the duration of the acute 
phase of the illness. 

In order to accomplish this and 
minimize the damage to the central 
nervous system as much and as rapidly 
addition to adjunctive 
therapy, large doses of gamma globu- 


as possible, in 


lin were given. This induces a state 
of passive immunity wherein either 


all the virus is neutralized by the 
antibodies in the gamma globulin or 
at most only a relatively small amount 
of virus remains which is insufficient 
further 
nerve tissue. 


extensive damage to 

The small 
amount of virus, nevertheless, may be 
sufficient in children to 
evoke a recurrence of the neurological 


to cause 
the residual 
susceptible 


(as will be illustrated by 
There- 


response of 


symptoms 
histories ). 
the 
the patient, successive doses of gamma 


some of our case 


fore, depending on 


globulin were administered until the 
The 
phase was manifested by the patient 
the 
respirations 


acute phase subsided. recovery 


coming out of coma or 
temperature, 
returning to normal, the neurological 
signs gradually disappearing, the ab- 
normalities in the cerebrospinal fluid 
values reverting to normal, and the 
leukocyte count of the blood return- 


stupor, 
pulse, and 


ing to normal, 
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As with other forms of therapy sue- 
cessive doses of gamma globulin rather 
than a single dosage are necessary 
hecause a number of variable factors 
must be considered in order to obtain 
complete passive immunity. Jane- 
way" has analyzed these factors and 
has detailed them into two groups: 
2) the 


The quantitative factors 


1) the quantitative and 
qualitative. 
include (a) the concentration of anti- 
body in the patient determined by the 


concentration of antibody in the im- 


munizing agent, the size of the dose, 
the size of the patient, the speed of 
absorption, the rate of destruction of 
antibody in the body, (b) the concen 
tration of antibody necessary for neu- 
tralization of the virus, toxin, or bae- 
terium producing the disease, and (¢ 
the time of administration of the anti 
body in relation to the patient’s ex- 
posure and length of ineubation pe- 
riod. Under the heading of qualita- 
tive factors Janeway considers the na- 
ture of the infectious agent and the 
pathogenesis of the disease influenced 
by (a) the portal of entry, (b) sites 
of multiplication, (¢) inenbation pe 
riod, d route of spread, and (e) the 
stage at which the disease can be 
recognized. To Janeway’s list, we 
may also add in measles encephalitis 
and encephalomyelitis: (a) the rate 
of absorption of antibodies into the 
central nervous system, (b) the econ- 
centration of the virus in the central 
nervous system, (¢) the rate of de- 
struction of the antibodies in the cen- 
tral nervous system, (d) the general 
physical condition of the patient, (e) 
the rate of reineubation of any re- 
maining virus in the blood and in the 
central nervous system, (f) the ratio 


of virus in the blood to that in the 


central nervous system, and (@) the 
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ratio of antibody in the blood to that 


in the central nervous system. 


OUTCOME OF CASES REPORTED IN THE 
LITERATURE 

A review of 590 cases of measles 
encephalitis and encephalomyelitis re- 
ported in the literature (Table I 
shows that the mortality rate is about 
15 per cent. Of those who recover 
from the aeute illness, a minimum of 
40 per cent will have sequelae. The 
criteria for determining the degree of 
sequelae vary from observer to ob- 
server. Some authors included in 
their reports careful physical exami- 
nations, eleectroencephalographie stud- 
ies, and psychiatrie evaluations at the 
time of discharge; some authors con- 
tinued to follow their patients and re- 
ported the follow-up examinations, 
but others did not publish such de 
tailed data. Furthermore, the terms 
‘*recovery’’ and ‘‘sequelae’’ do not 
denote complete recovery and perma 
nent sequelae in every series reported. 
Sometimes recovery merely meant that 
the patient survived the illness. On 
the other hand, the appraisal of se 
quelae, especially in the cases that 
were not followed, has been often incom- 
plete because the central nervous sys 
tem is capable of extensive, although 
not necessarily complete, regeneration 
in measles encephalitis and eneepha- 
lomyelitis, which may continue over 
a period of many months. Single 
case reports and small series of cases 
have been omitted from Table I be- 
cause it was thought that the larger 
series would give a more representa- 
tive picture. 

As some eases in Table I received 
parenteral whole blood, while others 
received pooled blood. pooled serum, 


convalescent measles serum, placental 
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vamma globulin, or human immune The onset of encephalitis or encepha- 
serum gamma globulin, the precise lomyelitis was from three to seven 


role of these blood substances is diffi- 
cult to evaluate. 
MATERIAL AND METHODS 
In order to illustrate the difference 
in treatment with and without gamma 
vlobulin we have divided our patients 
(Table 


received 


into three groups: Group I 


I1)—fourteen patients who 
no gamma globulin in the acute phase ; 
(Table III)—twelve pa- 
tients who received from 4 to 16 ec. 
of gamma globulin in the acute phase 
a total from 0.07 to 0.30 
ee. of gamma globulin per pound of 


(iroup III (Table IV) 


fifteen patients who received 20 c¢.c. 


Group Il 


dosage of 


hody weight) ; 


or more of gamma globulin in the 
acute phase (a total dosage of from 
0.43 to 1.1 @e¢. per pound of body 
weight). We have observed thirty- 
five cases in the epidemic of 1951- 
1952. Six other hitherto unreported 


eases from 1949 and 1950 have been in- 
cluded to exemplify particular points 


in the treatment of these patients. 
This has been done with the realiza- 
tion that possibly several strains of 


measles virus have been responsible 


for the epidemies. 
The 


cases was obtained from pooled nor- 


gamma globulin used in our 
mal human plasma and was adminis- 
tered intramuscularly. 

The patients presented in this paper 
were all eritically ill. If the central 
nervous system complications were of 
the 


measles encepha- 


very mild nature patients were 


exeluded. Cases of 


litis or eneephalomyelitis were con- 


sidered mild when there were no epi- 


sodes of convulsions or coma during 


the illness, and when the neurological 


signs and symptoms were transient 


or mild. 





days after the appearance of the mea- 
the 
remaining case it was one day after 
the 
onset for the three groups is remark- 
ably similar, 4.9, 4.8, and 4.9 days, 


respectively, after the measles rash. 


sles rash in forty instanees; in 


eruption. The average day of 


It has been noted by other authors 
that sex distribution is equal in this 
illness. Our forty-one patients were 


also equally divided—twenty males 


and twenty-one females. 
PATIENTS WHO RECEIVED THERAPEUTIC 
DOSES OF GAMMA GLOBULIN 
The 


patients are given in Tables IT, 


case histories of all forty-one 
IIT, 
IV; the cerebrospinal fluid and 


the 


and 


serum findings will be found in 
second paper. 
Fifteen 


Ill) re- 


ceived 20 ¢.c. or more (a total dosage 


patients (Group 
of 0.48 ¢.c. or more per pound of body 
weight) in the acute phase. Of these, 
twelve cases (Cases 27, 29, 30, 31, 32, 
33, 34, 35, 36, 37, 38 and 40) 


a rapid recovery after the administra- 


made 


tion of gamma globulin. In order 
to present a more detailed account of 
the 


gamma globulin were given and how 


when successive injections of 


soon afterward improvement was 


noted, four case histories will be 


briefly narrated. The four cases are: 
Cases 29 and 35, severe encephalomye- 
litis, and Cases 31 and 38, severe en- 
The 


this group (Cases 28, 


other cases in 
39, and 41) will 
further 


features. 


cephalitis. three 


also be deseribed beeause of 


complications or unusual 


Kor additional information on these 
cases the reader is referred to Table 
IV. The effect of large doses of 








o42 


MONTH 
AND 
YEAR 
AD 
MITTED 
6-49 


6-5 


6 
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TABLE 11. PaTients Wuo ReEcEIVED No GAMMA GLOBULIN IN THE ACUTE 


WEIGHT 


POUNDS CLINICAL PICTURE 

6S Vomiting; diplopia; frontal head 
ache; dizziness; drowsiness; speech 
difficult; pupils sluggish; lack of 
convergence; abdominals absent; 
deep reflexes hypoactive; coma 
tose; urinary retention; gamma 
globulin 17, 18, 19, 20 and 21 days 
after admission, a total of 45 c.e. 
of gamma globulin 

65 Disoriented ; convulsions ; reflexes 


hyperactive; comatose; cyanotic 


Drowsy: lucid; nuchal rigidity; posi 
tive Kernig; paresis of both legs; 
hack weakness; hyperactive deep 
tendon reflexes; absent abdomi 
nals; urinary retention 

Irritable; nuchal rigidity; _ stiff 
back; positive Kernig 

Convulsions; listless; irritable; hy 
peractive reflexes; nuchal rigidity 


ol Weakness right side; urinary re 


tention; unable to walk: bilateral 
Babinski; weakness both lower ex 
tremities; nuchal rigidity; hypo 
active right knee jerk; positive 
Brudziaski; mentally clear; ab 
sent abdominals 
Convulsions; comatose; twitching; 
nystagmus to left; pupils slug 
gish; slight cyanosis; twitching 
left hand; positive Kernig bilat 
eral; positive Brudzinski; nuchal 
rigidity; positive Babinski bilat 
eral; abdominals absent; convul 
sion predominantly on left 


2 Cloudy sensorium; no reaction to 


stimuli; pupils dilated and _ not 
reacting; positive Brudzinski; Ba 
binski on left; abdominals absent; 
absent knee jerks; drowsy; super- 
ficial and deep reflexes absent; 
vomiting; nuchal rigidity; eonvul- 
sions 


Absent knee and ankle jerks; biceps, 


abdominal and cremasterie re 
reflexes absent; stuporous; dehy 
drated; moaning; positive Ba 
binski; some nuchal rigidity; 
paresis lower extremities; drowsy; 
right side of mouth drooping 


PNEU 
MONIA 
No 


Yes 


No 


No 


No 


No 


No 


TOTAL AMOUNT 
ANTIBIOTICS AND 
SULFA DRUGS 
GIVEN DURING THE 
NUMBER 0} 
STATED DAYS 

Streptomycin 
5.5 Gm./5.5 
Aureomycin 
4.4 Gm./8 
Penicillin 
8,600,000 u. 21 


Chloromyceti: 
4.8 Gm./7 
Penicillin 
2,250,000 u./5 
Sulfadiazine 
13 Gm./5 


Aureomyein 
42 Gm./60 


Penicillin 
2,100,000 u./6 

Penicillin 
900,000 u. 

Chloromycetin 
10.5 Gm./11 


Crysticillin 
2,000,000 u./6 
Aqueous per illin 

600,000 u. 


Cysticillin 
4,800,000 10 

Aqueous penirillit 
100,000 u. 


Streptomyei! 
3.5 Gm./5 

Crysticillin 
3,900,000 1 
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AL.: MEASLES ENCEPHALITIS 


ENCEPHALOMYELITIS—GRoUr 1 


CONDITION ON 
FOLLOW-UP 


CONDITION ON DISCHARGE 


Moderate leg weakness; hy-3 years: Right footdrop; some 
peractive knee jerks; weakness of right hamstring 
ankle clonus; weakness of muscles; occasional enuresis; 
arms and legs with spas- abdominal reflexes absent 
ticity 

Motor aphasia; moderate 3 years: Private physician re- 
emotional instability with ports blank look to face and 
evidence of negativism; slow response to questions 
moderate spasticity of 
right hand with mild im- 


pairment of ability to use 


hand; slight right facial 

weakness 

Left ocular paresis; hyper-2 years: Private physician re- 
reflexia; decreased abdom- ports’ increased knee, ankle 
inals; positive Babinski; jerks; otherwise negative 
weakness of both lower 

extremities 
No apparent residuals 2 years: Complete recovery 

No apparent residuals 2 years: Private physician re- 


ports complete recovery 


Walks with help; unsteady; 1 year: Apparently completely 
left Babinski; weakness recovered 
lower extremities 

Abdominal reflexes absent; No report 
urinates once in 24 hours 

Pyramidal and extra-pyram- 3 months: Readmitted for up 


idal symptoms with 


disorganization 


per respiratory infection; men- 
personality 


tal and neurological status was 


and seattering of recall only slightly better than on 
and synthesis previous discharge 
1 year: Apparent complete re 
covery 


Pi or MEASLES ENCEPHALITIS AND 
AD NAL 
HORMONE 
rHERAPY 
TOTAL TEMP. FIRST 
AMOUNT ABOVE DAY 
puRING |99.6°F. MARKED) HOS- 
NUMBER (REC- | DAYS IM- PITAL 
OF STATED | TAL) IN PROVE- | STAY 
AYS DAYS | COMA | MENT | DAYS 
None 53 4 4 55 
None 2 1% 2 lz 
None 3 0 44 62 
None 3 0 , S 
None VA 0 l 5 
None l 5 12 
None ; 3 6 
None ; 0 2 15 
e 3 4 4 14 


Left supranuclear facial; ap- 10 months: 


Mild feeding prob 
prehensive; whining; with- 


lem; complete recovery 
Complete recovery 


drawal; tendency to reject 13 months: 
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MONTII 

AND 

YEAI 
CASEI AD AGE 
VO. MITTED 
10), 12-51 ik, +1 


WEIGHT 


YEARS POUNDS CLINICAL 
Nuchat 


Srudzinski; 


rigidity ; 


right 
left 


lehydrated . 


active than 


superficial 


neck 


1] 1.59 ly Deep nna 
he elicited: 
pletely atonie; 


lethargic ; Spastic 5 


disorientation; 


positive Babinski on 


13. » 59 ? 18 Lethargie ; 


Babinski 


14 5-52 5 Mental 
due to 


retardation 
birth 
SCLOUSNESS ; 


don reflexes; 


gamma globulin on temperature may 


the eurves 


be found in temperature 


of this group which are charted in 


igs. 1 and 2 


Case 1 of Group I will also be pre- 
sented because he received large doses 
of gamma but 
had been in the hospital for seventeen 


globulin, not until he 


days 


(ase 29.—This 77-year-old child was 





PICTURE 
vomiting; 
irritable 
cremasteric 


reflexes 


facial 


Convulsions; right fae 
right 


semicomatose ; 


and 
injury; 
hyperactive 
bilateral 


admitted five days after the onset of 


OF PEDIATRICS 


TABLE 


rOTAL AMOI 
ANTIBIOTICS 
SULFA DRI‘ 
GIVEN DURIN¢ 
NUMBER 0 


DEGREE 

PNEU OF 
MONIA SEVERITY 

positive No Moderate Aureomvein 
4.1Gm./8 
Streptomycin 
7.0 Gm./8 

Crysticillin 
2,100,000 u 
\queous pen 
1,800,000 u 


somnolent ; 


less 


cannot Yes Died 


muscles com 
paralysis ; Streptomycin 


comatose 


ial paralysis; Severe Chloromyeet 
hemiplegia ; 


right 


3.0 Gm,./2 
Streptomyci 
4.5 Gm./4 
Crysticillin 
1,500,000 u 
Aqueous peni 
2,700,000 u 
Gantrisin 
7.3 Gm./5 


bilateral Yes Moderate 
mycin and 
streptomy: 

6.5 Gm./8 

Crysticillin 

5,700,000 

\queous pe 

1,300,000 


Moderate Cysticillin 


2 400,000 


spasticity No 
loss of con 
deep ten 


Babinski 


the measles rash with a temperature ot 
102.8° F., pulse of 126 per minute, 
and respirations 36 per minute. He 
was in He had nystagmus, 
dilated pupils, and trismus of the 
jaw. His neck was rigid. There was 
flaccid quadriplegia. The deep and 
superficial reflexes were absent. The 
cerebrospinal fluid contained 30 cells 
per cubie millimeter, mostly lympho- 
cytes, and 102 mg. total protein per 
100 ml. He was given 20 ee. of 
gamma globulin on admission and an- 
other 20 ¢.¢. seventeen hours later (a 


coma. 


J 


STATED DAY 


Chloromyeetir 
0.30 Gm./0.5 


0.75 Gm./0.5 
Aqueous penici 
700,000 u./0 


Dihydrostrepto 


10 
illir 
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{ ) 

ADRENAL 

HORMONE 

I APY 

Al TEMP. FIRST 
UNT ABOVE DAY 
ING | 99.6°F. MARKED HOS 
{BER (REC DAYS IM- PITAL 
OF \TED rAL) IN PROVE- | STAY CONDITION ON 
Ys DAYS COMA MENT DAYS CONDITION ON DISCHARGE FOLLOW-UP 

None 1% 0 2 8 No paralysis or palsies; posi- 5 months: Positive Babinski on 

tive Babinski on right right 
9 months: Complete recovery 

None % Deceased 13 hours after ad 
mission; temperature 
spiked to 107.0° F., 

None 5 0 1 53 Definite weakness right; 3 months: Moderate right hemi- 
drooping right angle of paresis; ataxia of right upper 
mouth; bright and playful extremity; dorsiflexion deform 

ity of right foot 

6 months: Face drawn to left on 
smiling; slight stiffness right 
foot; slight tension in right up 
per extremity 

% months: Died during a convul 
sion 

None 6 ( 6 15 No apparent neurological ab- 2 months: Absent ankle jerks 
normalities 

_ 0 Vi, 1 7 Cannot be determined 1 month: According to parents 

child recovered from effects of 
encephalitis; cannot be deter- 


total dosage of 0.73 ¢.c. per pound of 
weight). One and one-half days 
admission he was responsive and 
hyperactive, and he attempted 
up. The neurological examina- 
tion was normal except for the absence 


hody 
after 
alert, 


to sit 


of the abdominal reflexes. 


Case 31.—A child, 13 years old, 
was admitted in coma with a history 
of convulsions five days after the 
ruption of the measles rash. Her 


temperature was 105.0° F., pulse, 140 
minute, and respirations, 32. per 


per 


mined 


minute. There was positive Kernig 
and the deep and superficial reflexes 
were absent. Her cerebrospinal fluid 
contained 387 per eubie milli- 
meter, mostly lymphoeytes, 72 mg. 
total protein per 100 ml., and 2.6 mg. 
inorganic phosphorus per 100 ml. The 
patient received 20 gamma 
globulin on admission, and three more 


cells 


ec. of 


injections of 20 ¢.e. each seventeen, 
twenty-four, and twenty-four hours 
apart for a total dose of 80 ¢.«. in 


sixty-five hours (a total dosage of 0.7 


€.€. of gamma globulin per pound of 
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TABLE IL]. PatTrents WuHo RECEIVED 4 TO 16 c.c. OF GAMMA GLOBULIN IN THE 


rUTAL AMOI 
ANTIBIOTICS AND 


MONTH 
AND SULFA DRUG 
YEAI DEGREE | GIVEN DURING THE 
CASI AbD AGI WEIGHT PNEIL OF NUMBER OF 
NO. | MITTED | YEARS | POUNDS CLINICAL PICTURE MONIA | SEVERITY STATED DAY 
15. l 52 3 37 Convulsi ms; positive Kernig; de Yes Moderate Aureomyein 
pressed knee jerks 4.8 Gm./5 
Streptomycin 
1S Gm./1.5 
Aqueous penicillin 
1,800,000 u. 
16. 1-52 5 Coma; convulsions; nuchal rigidity; Yes Severe Chloromycetin 


3.0 Gm./4 
Streptomycin 
7.0 Gm./8 
Crysticillin 
1,500,000 u./3 
Aqueous penicillin 
4,000,000 ui/ti 
7. 2-52 4 10 Developed encephalitis 5 days after No Severe Streptomycin 
admission to hospital; lethargic; 3.5 Gm./4 
drowsy; responding sluggishly to Crysticillin 
commands; nuchal rigidity; posi 3,000,00 u./10 
tive Brudzinski; superficial and Aqueous penicillin 
deep tendon reflexes poorly ob =,800,000 u./4 
tained; unable to sit up; semi 
comatose; abdominals absent 


pupils do not react; no corneal re 
flex 


18. 2-52 6 Lethargie; all reflexes hypoactive; Yes Died Chloromycetin 
positive Kernig; positive Brudzin 15 Gm./2 
ski; nuchal rigidity Crysticillin 


1,200,000 u./2 
Streptomyein 
13 Gm. 


19, 2-52 13 113 Lethargic; well oriented; headache No Moderate Chloromyceti: 
on sitting up; vomiting; nuchal 4.5 Gm./4 
rigidity; pain in back of head; 

hypoactive superficial and deep re 

flexes; positive Brudzinski; uri 

nary retention 


0, = 3-52 9 87 Convulsions; lethargic; irritable; No Moderate Chloromycetir 
vomiting; somewhat dehydrated; 3.5 Gm./3. 
oriented; alert; nuchal rigidity; Crysticillin 
exaggerated superficial and deep 300,000 u. 
reflexes; positive Kernig; positive 
Brudzinski 

21. 3-52 7 55 Drowsy; restless; irritable; lethar No Moderate Chloromyceti: 
gic; moaning; nuchal rigidity; ab- 4.5 Gm./6 
sent superficial reflexes; positive Crystiefilin 
Brudzinski; incontinent 3,000,000 u 


*In addition to the 10 «.c. of gamma globulin Case 16 also received 250 c.c. whole blood and 55( \ 
plasma which are equivalent to a_total of approximately 35 c.c. of gamma globulin. This patient ild 
be included in either Group II or Group III but is tabulated in Group II since we are considering only the 
blood concentrate, gamma globulin, in Group ITI. 
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GAMMA 


DURING 
NUM- 
BERK OF 
STATED 
pAYS 
1/1 


PHASE OF 


ADRENAL 
HORMONE 
THERAPY | 
TOTAL | TEMP. 
AMOUNT | ABOVE 
DURING | 99.6° 
NUMBER F. 
OF (REC- 
STATED TAL) 
DAYS DAYS 
None 2 
Eschatin 8 
16 ee. 
/3 
ACTH 
0.4 
Gm./5 
None 7 
None 2 
None 9 
None 5 
Cortone 3 
25 mg. 
1 


MEASLES 


ODESSKY ET 


ENCEPHALITIS AND 


AL.: MEASLES 


ENCEPHALITIS 


ENCEPHALOMYELITIS—GROvUP II 


FIRST | 
DAY | 
MARKED} HOS- 
DAYS IM- |PITAL 
IN PROVE- | DAYS CONDITION ON CONDITION ON 
COMA | MENT | STAY DISCHARGE | FOLLOW-UP 
“>? \2  @§ Moderate nuchal rigidity 5 months: No behavior problems; 
has slight left internal strabis- 
mus; ankle clonus right 
8 months: Complete recovery 
° 7 »» Oriented but irrational; 4 months: Private physician re- 
tremors of lips and ports complete recovery 
extremities while in 
upright position 
1 12 23 Depressed deep tendon 2 months: Absent ankle jerks; 
reflexes questionable right Babinski; 
absent biceps jerks 
6 months: Complete recovery 
2 General condition dete- 
riorated rapidly in two 
days; temp. rose to 
104.0° F.; pulse, 160; 
respiration, 40; be 
came restless with fa- 
cial grimacing; later 
aphonic; all extremi- 
ties became flaccid; 
died 
0 oy, 6 Blurring of right optic 3 months: Blurring of the right 
dise optic dise 
7 months: Complete recovery 
0 5 § Apparently in good con- 2 months: Emotional; cries eas- 
dition; no apparent ily; occasional temper  tan- 
neurological sequelae trums; I.Q. very high; slight 
nystagmus to the left 
7 months: Complete recovery 
0 2 7 Hyperactive deep tendon 3 months: Hyperactive deep ten- 


don reflexes 
months: Hyperactive knee and 
ankle jerks; otherwise negative 


reflexes 


uw 








rel 


after admission she started coming out 
of coma and was looking about her. 
Her reflexes became more active. She 
was talkine the following dav. Three 
days after admission her temperature 
was 98.8° F., pulse 70 per minute; 
and respirations 24 per minute; how- 
ever, during the next twenty-four 
hours her temperature rose slowly to 
101.0° F., but came down to normal 
the following dav and remained nor 
mal thereafter 

Case 35.—This 10\4-vear-old child 
was admitted to the hospital seven 
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PEDIATRICS 


TABLE I! 
rUTAL AMOI 
MONTH ANTIBIOTICS AND 
AND SULFA DRU( 
YEAR DEGREE GIVEN DURING THE 
CASI AD AGH WEIGHT PNEI OF NUMBER O} 

NO, | MITTED | YEARS | POUNDS CLINICAL PICTURE MONIA SEVERITY STATED DAY 

v9 5 s 63 Lethargie; nuchal rigidity; deep and No Severe Chloromycetin 
superficial reflexes absent; posi 14.0 Gm./1 
tive K rnig; positive Brudzinski ; Streptomycin 
positive Babinski; ankle elo 2.8 Gm./4 
nus; comatose Crvysticillin 

500,000 u./o 
Aqueous penieilli: 
3,100,000 u. 4 
su ) Posteonvulsive coma; generalized No Died Chloromyceti: 
areflexia; eves dilated; pupils did 0.5 Gm./1 
not react \queous-penicillu 
600,000 u. 

24. 52 2K 33 Drowsy; stuporous; pupils sluggish; No Severe Chloromyceti 
responds to stimuli; weakness in 8.0 Gm./6 
left arm; positive Kernig; left Crysticillin 
positive Babinski; right ankle clo 2,500,000 u./] 
nus Aqueous penicillin 

$4,500,000 u./6 

95. ,.52 6 56 Coma; nuchal rigidity ; positive No Severe Chloromyeetir 
Brudzinski; positive Kernig; hy $1.0 Gm./2t 
peractive deep tendon reflexes ; Streptomycin 
left ankle clonus 3.5 Gm./4 

Aqueous penicillin 
7,600,000 u./15 

Crysticillin 
18,600,000 

a $-52 7 Comatose; pupils dilated; nuchal ri No Died Chloromyeeti: 
yidity; positive Kernig; positive 1 Gm./1 
Brudzinski; hyperactive deep ten Crysticillin 
don reflexes: absent cutaneous re 1,200,000 u./2 
flexes; pos‘tive Babinski bilateral 

hody weight). Two and one-half days days after the appearance of the mea 


sles rash with a temperature of 101.0 
lk’. which soon rose to 103.4° F. Her 
pulse was 130 per minute and her res- 
pirations were 22 per minute. The 
fundi were congested; there was nu- 
chal rigidity ; the deep and superficial! 
reflexes were hyperactive; the Kernig, 
Babinski, and Brudzinski signs were 
positive. She had a headache. There 
was urinary retention. The following 
dav her legs were flaccid and ex- 
quisitely painful. On admission her 
cerebrospinal fluid had 188 cells per 
cubic millimeter, mostly lymphocytes, 
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GA ADREN AI 
( HORMONE 
THERAPY 
rortal rEMP, 
AMOUNT | ABOVE FIRST 
G| DURING | 99.6° DAY 
NUMBER F. MARKED] HOS- 
ik oO! (REC- | DAYS IM- |PITAL 
s D| STATED rAL) IN PROVE- |STAY CONDITION ON CONDITION ON 
DAYS DAYS | COMA | MENT |DAYS} DISCHARGI FOLLOW-UP 
16 Cortone 9 7 7 1; Flaeccid paralysis both 1 month: Left lower extremity 
100 lower extremities; slightly weaker than right; 
mg. /2 sluggish reflexes both walks with assistance; left knee 
lower extremities jerk diminished; bilateral ankle 
clonus; bilateral Babinski 
> months: Pupils reaet slug 
gishly; right knee jerk hyper- 
. active; right ankle clonus; ab- 
dominal reflexes only occasion 
ally elicited; no difficulty in 
walking; right positive Babin 
ski 
| Cortisone Child) admitted in con 
50 vulsions; temp. 109.0 
mg./1 F.; died 2% hours 
after admission 
) None ” : 5 12 Dilated pupils 1 month: Pupils dilated; other 
Wise negative 
®» months: Complete recovery 
s None 6 18 18 6” Weakness upper and 7 weeks: Positive Babinski on 
lower extremities, left and doubtful on right; 
more on right; rigid- slight stiffness in gait: com 
ity of neck and spine; plete mental recovery 
lit hyperreflexia ; positive 
1 Babinski; ankle clo 
nus; absent abdomi- 
nals; moderate men 
tal retardation 
14/2 None 2 2 In course of 2 days 
temp. rose to 104.6° 
F.; pulse, 192; respi 
, rations to +8, and 
‘ ehild died in coma 
132 mg. total protein per 100 ml., and = There was increased muscle strength 
2.2 mg. inorganie phosphorus per 100 in the lower extremities and the pain 
ml. The patient received 20 ¢.c. of Was subsiding. Eight days after ad- 
gamma globulin on admission, another ™Jssion there was no apparent muscle 
2X0) ee. twelve hours later. and 10 «ce. Weakness although the reflexes were 
twenty-one hours after the second in- slightly depressed. 
jection, making a total of 50 ¢.e. in Case 38.—A 914-vear-old child was 
thirty-three hours (a total dosage of admitted with a history of convulsions 
0.8 ee. of gamma globulin per pound seven days after the eruption of the 
of body weight). Three and one-half measles rash. The neurological ex- 
days after admission her temperature amination on admission disclosed a 
was 97.4° F., pulse 96 per minute, and comatose child with dilated pupils, 
respirations 20 per minute, and stayed mild papilledema, and positive Kernig 
normal thereafter. Five days after and Babinski signs. The abdominal 
admission there was improvement; reflexes were absent. Her tempera- 














MONTH 
AND 
YEAR 
CASE AD AGE 
NO. | MITTED | YEARS 
27, 8-50 6 
8 2-52 oy 
i) 4-52 7 
30. 4-52 5 
1 4-52 13 
2. 4-52 . 
md 1-52 aM 
$4. 4-52 ) 


possible neurosurgery 


TAbLe LV. 


WEIGHT 
POUNDS 


118 


PATIENTS WHO RECEIVED 


CLINICAL PICTURE 


Convulsions; stupor; somewhat irra 


tional; depressed deep tendon re- 


flexes; Babinski on right; Oppen 
heim on right; sluggish abdomi 
nals; nuchal rigidity 


Convulsions; tremors; pupils dilated 
and fixed; coma 


Comatose; nuchal rigidity; flaccid 
quadriplegia; deep and superficial 


reflexes absent; nystagmus; di- 
lated pupils; trismus of jaw 
Stuporous; deep and superficial re- 


flexes absent; positive Kernig; 
positive Brudzinski; nuchal rigid 
ity; absent abdominals, convul 
sions 

Comatose; deep and superficial re- 
flexes absent; positive Kernig; 
headache; convulsions; complete 


areflexia 

Generalized convulsions; coma; right 
hemiplegia; throat full of mucus; 
complete areflexia 


Convulsions; coma; twitching of 
arms and face; neck and extremi 
ties flaccid; positive Babinski: 
cyanosis; responds to painful stim 


uli only 


Severe headache; convulsions; stu- 
por; delirium; fundi congested; 
all reflexes hyperactive; ankle clo 
nus; positive Babinski; positive 
Brudzinski 


20 ¢.c. ok Moke or GAMMA GLOBULIN IN THE A‘ 


DEGREE 
PNEU- OF 
MONIA SEVERITY 
No Moderate 
No Severe 
No Severe 
No Severe 
No Severe 
No Severe 
No Severe 
No Severe 


tFever was continuous during the first 77 days and intermittent during the following 53 days 
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~ GAY 
4 GL 


TO’ 

TOTAL AMOI , 

ANTIBIOTICS AND 
SULFA DRUG 
GIVEN DURIN‘ 

THE NUMBER OF 
STATED DAYS 

None 20 


pUR 


BEF 
STA 
DA 


Chloromycetin 20) 
6.0 Gm./2 
Streptomycin 
4.7 Gm./5 
Crysticillin 
1,500,000 u./2 
Aqueous penicillig 
2,300,000 u./3 


Chloromycetin 
16.8 Gm./6 

Crysticillin 
900,000 u. 


Chloromycetin 
12.3 Gm./9 

Crysticillin 
5,400,000 u./9 


Chloromycetir 
14.0 Gm./7 
Crysticillin 
5,400,000 u./9 
Chloromycetin 
11.0 Gm./5 
Penicillin 
1,700,000 u 
Streptomycin 
3.0 Gm./3 
Gantrisin 
19.5 Gm./5 


o 
it 





Chloromyceti: 
7.8 Gm./3 
Crysticillin 
= 600,000 u. 2 
Aqueous pen 
600,000 u. 


llin 


Chloromycetin 
9.8 Gm./4 
Streptomycin 
1.0 Gm./1 


*Antibiotics were started on the third hospital day at the time of onset of the cellulitis. 
+Exact duration of the temperature is not known because patient was transferred to another hospit 
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OF 


ADRENAL 
1ORMONE 
THERAPY 
TOTAL 
AMOUNT 
DURING 


TEMP. 
ABOVE 
99.6° 


NUMBER F. 
OF (REC- 
STATED TAL) 
DAYS DAYS 
None ly 
Adrenal 6 
cortex 
extract 
12 e.e. 
l 
None 1% 
None 3 
None 4 


\drenal 2 
cortex 
extract 
30 e.e, 


9 


None 1 


(Adrenal 2 
cortex 
extract 
10 e.e. 

l 


ENCEPHALITIS 


AND 


| 
| 


ENCEPHALOMYELITIS COMPLICATING 


completely 5 


completely: 


completely 


completely 5 


MEASLES—GROUP 


facial 


right : 


” 


FIRST 
DAY 
MARKED| HOS 
DAYS IM- PITAL 
IN PROVE- |STAY CONDITION ON 
COMA MENT |DAYS DISCHARGE 
0 1 5 No apparent residuals 
5 5 55 Right hemiparesis; right 2 
supranuclear 
weakness 
9 9 7 Apparently 
recovered 
0 { 12 Apparently 
recovered 
2% 2% 12. Apparently 
recovered 
1 1 13. Apparently 
recovered 
14, 1 11 Congested fundi; 
Babinski 
| 1 15 Left Babinski 


~~ 


II! 


CONDITION ON 
FOLLOW-UP 
years: No behavior problem; 
minimal weakness of left ex 
ternal rectus 


months: Speech defect; 
hemiparesis; some wasting of 
ealf and plantar muscles on 
right; deep reflexes on right in- 
creased; diminution of right 
abdominal reflexes; plantar re 
sponse absent on right; right 
central facial weakness; right 
corneal reflexes diminished; de 
pressed pain sensation on right 
months: Right temporal hemi- 
anopia; right hemiparesis with 
hyperactive reflexes; gait is 
spastic; right hand is spastic 
but can be extended fully; 
speech coherent 

months: Private physician re 
ports complete recovery 


right 


weeks: No problems in behav 
ior; absent light reflex in right 
eye 

months: Complete recovery 
month: Complete recovery 


months: Complete recovery 


weeks: Alert; intelligent; 
nightmares and enuresis; pupils 
dilated; sluggish to light; mild 
congestion of fundi; right 
Babinski 

months: Enuresis once a night; 
questionable right Babinski 


weeks: Left Babinski 
months: Nervous; headaches 


once a week, otherwise negative 





ASI 


MITTED YEARS | POUNDS 


oa) 
MONTH 

AND 

YEAI 

AD AGI 
}-ov 1’ 
5-ou i! 
= =o i 
DoD 
5-52 91 
5-52 5 
5-52 10 
5-52 7 





WEIGH 


, 66 


90 
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CLINICAL PICTURE 
Headache; anorexia; 
tion; ocular fundi 
chal rigidity; deep and superfici 
reflexes hyperactive; positive 
binski; positive Kernik; positive 
Brudzinski; lower extremities flac 
cid and painful 


urinary reten 
congested; nu- 
l 
l 





} 


frontal headache; 
bia; nuchal rigidity; 
positive Babinski on 
Kernig; positive 
papilledema; alert 


photopho 
stiff back; 
right; posi 
Brudzinski ; 


severe 


tive 


Convulsions; coma; nystagmus; nu 
chal rigidity; stiff back; 
deep and superficial reflexes; posi 
tive Kernig; positive Brudzinski; 
ankle clonus 


increased 


pupils ; 
Kernig:; 
abdomi 


Convulsions ; dilated 
papilledema; positive 
positive Babinski; 
nal reflexes 


coma ; 


absent 


Stupor; convulsions; vomiting; pu 
pils dilated and sluggish to light; 
hyperactive knee and ankle jerks; 


absent abdominals 


Convulsions; pupils dilated; fundi 
engorged; nuchal rigidity; hyper 
active deep tendon reflexes: bilat 
eral Babinski 


Stupor; whines; pupillary reflexes 


absent; pupils dilated; nuchal ri 
gidity; hyperactive deep tendon 
reflexes; abdominal and ecremas 


teric reflexes absent; plantar with 


drawal 


PEDIATRICS 


PNEU 
MONIA 
No 


DEGREE 
OF 
SEVERITY 


Severe 


Moderate 


Severe 


severe 


Severe 


Moderate 


severe 





TABLE 1V.- 


rOTAL AMOI 
ANTIBIOTICS AND 
SULFA DRU¢ 
GIVEN DURID 
THE NUMBER OF 
STATED DAY 
Chloromycetir 
4.0 Gm./1 
Streptomycin 
2.0 Gm./2 
Crysticillin 
300,000 u./ | 
Gantrisin 
2.4 Gm./1 
Chloromycetir 
1.5 Gm./1 
Streptomycin 
0.5 Gm./1 


None 


Crysticillin 
3,000,000 u./4 
\queous per 
2,000,000 u 
Chloromycetir 
9.0 Gm./5 
Aureomyein 
9.5 Gm./5 
Crysticillin 
3,000,000 u 6 
Aqueous 
600,000 u. 


None 


Chloromyceti 
13.5 Gm./7 
Terramycin 
4.9 Gm./12 
Crysticillin 
9,000,000 1 
Aureomyein 
10.0 Gm./5 


a 


per illin 
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LA 
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40 
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rOTAL TEMP. 
AMOUNT | ABOVE FIRST 
DURING | 99.6° DAY 
NUMBER F. MARKED} HOS 
Oo! (REC- | DAYS IM PITAL 
STATED rAL) IN PROVE STAY CONDITION ON 
DAYS DAYS |COMA | MENT |DAYS DISCHARGE 
Adrenal 3% 0 7 18 Limp on left; abdominal 
cortex and ankle reflexes ab 
extract sent 
10 ee, 
l 
None 2% 0 2 13 Apparently completely 
recovered 
None l 4, M4, 7 Alert; ankle clonus on 
right 
\drenal H li, 1 22 «Pupils dilated; blurred 
cortex nasal margin of left 
extract optic disc; bilateral 
15 e.c. Babinski 
None 94+ 35 6 IS Incontinent of urine and 
- feces; does not speak 
spontaneously but re 
peats spoken words; 
remembers nursery 
rhymes 
None l 0 %, 6 Mild engorgement’ of 
fundi; hyperactive 
deep tendon reflexes; 
bilateral Babinski 
None 130 22 10 192 Some facial masking; 
drools frequently; in 
continent of urine and 
feces (not completely 
toilet trained for 
urine and feces at the 
time of his illness); 
apparent mental re 
tardation; moderate 
contracture right 


lower extremity 


ENCEPHALITIS 


2 months: 





CONDITION ON 
FOLLOW-UP 


3 weeks: No behavior problems; 
absent plantar reflexes bilateral 
months: Questionable left Bab- 
inski; gait normal 


1 month: Complete recovery 


2 weeks: Complete recovery 
5 months: Complete recovery 


3 weeks: Pupils moderately di- 
lated; questionable _ bilateral 
Babinski 

5 weeks: Complete recovery 

3 months: Complete recovery 

5 months: Complete recovery 

1 month: Private physician re 


ports complete recovery 


Eyegrounds normal; 


complete recovery 


In orthopedic hospital 








ture was 101.0° F., her pulse was 110 
per minute and her respirations were 
22 per minute. The cerebrospinal 
fluid contained 388 cells per eubie milli- 
meter, lymphocytes predominating, 
102 mg. total protein per 100 ml., and 
heavy reaction for globulin. She was 
given 20 «ec. of gamma globulin on 
admission and another 20 ¢.c. twenty- 
one hours later (a total dosage of 0.6 
ec. of gamma globulin per pound of 
hody weight). Thirty-one hours af- 
ter admission her temperature was 
99.4° F., pulse 90 per minute, and 
respirations 24 per minute. Thirty- 
six hours after admission she was out 
of coma. Ten days after admission 
she still had moderate right facial 
paralysis, dilated pupils, bilateral pa- 
pilledema, and hyperactive reflexes. 
What effect does the administration 
of gamma globulin without antibioties 
or sulfa drugs have on the course of 
the illness? Four patients, 27, 37, 38 
and 40, received gamma globulin but 
no antibioties or sulfa drugs in the 
acute stage of the illness with the same 
rapid clinical improvement as_ those 
patients who received gamma globulin 
together with antibioties and sulfa 
Pneumonia did not develop in 
Case 38, while 


drugs. 
any of these patients. 
given only gamma globulin and show 
ing excellent improvement as_ evi- 
deneed by her coming out of coma 
thirty-six hours after admission, sud- 
denly developed an elevated tempera- 
ture (105.6 
ter admission (Fig. 1 
tributed to a cellulitis of the right 


l’.) sixty-four hours af- 
This was at- 


thigh which oecurred at the site of 
the insertion of the needle from a 
elysis. The cellulitis cleared up rap- 


idly when antibiotics were given. 
rem this it may be inferred that 
gamma globulin does not have the 
bactericidal properties of antibioties. 
Conversely when antibioties were 


given alone as in Group I (Table IT) 
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or in econjunetions with small doses of 
gamma globulin as in Group II (Table 
III) the results were not so good as 
in those cases where gamma globulin 
in doses large enough to confer a state 
of passive immunity were administered 
as in Group III (Table IV). There- 
fore, we have coneluded that suitable 
doses of antibiotics and sulfa drugs 
must be given for the prophylaxis of 
secondary infection while the patient 
is eritieally ill, but it is the gamma 
globulin that effects the rapid clinical 
improvement in measles encephalitis 
and encephalomyelitis. 

The gamma globulin should be ad- 
ministered in adequate doses and at 
frequent intervals depending on the 
clinical picture and for a period of 
time sufficient for the danger of re- 
lapse to have passed. One very large 
dose may not be enough. It is neces- 
sary to maintain a concentration of 
antibodies that is always greater than 
the concentration of viruses, that is, 
an amount of antibodies sufficient to 
neutralize the viruses in the acute 
phase. The concentration of a single 
dose of injected antibodies decreases 
very rapidly. This was shown ex- 
perimentally by Bodian*? who in- 
jected gamma _ globulin’ intramuseu- 
larly into monkeys. (We are refer- 
ring to the work on the antibodies of 
the viruses of poliomyelitis since no 
comparable work has been done on 
measles antibodies.) Bodian found 
that a single dose of 0.92 ml. per 
pound had its highest coneentration 
one day after injection and was just 
detectable in the serum three weeks 
later. A single dose of 4.6 ml. per 
pound had its highest concentration 
one day after injection and was just 
detectable six weeks later. Bodian 
estimated that the half-life of the 
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the 
strain of poliomyelitis virus was eight 


passive antibody for Lansing 


days. However, no determination of 
the persistence of antibodies in cere- 
brospinal fluids of either human be- 
ings or monkeys, or of the persistence 
of antibodies in sera of eritically ill 
patients has been made and, therefore, 
the total dosage of gamma globulin 
to be given to these critically ill pa- 
tients has to be determined empiri- 
eally. 

That single doses of gamma globu- 
lin or doses given at sporadic inter- 
vals are not efficacious in measles en- 
cephalitis and encephalomyelitis is il- 
lustrated by several of our case his- 


tories as follows: 


Case 39.—A 5-year-old child came 
in with a history of onset of measles 
rash three days before admission. 
Four hours prior to admission she 
fell out of her erib, struck her back 
on a nearby chair and landed on her 
head. Three hours later she com- 
plained of blurred vision, vomited, 
hecame stuporous, and was brought 
to the hospital. Her cerebrospinal 
fluid revealed 33 cells per cubie milli- 
meter, lymphocytes predominating, 45 
mg. total protein per 100 ml., and 2.0 
mg. inorganie phosphorus per 100 ml. 
Beeause of the history of a fall, a skull 
fracture was considered ; however, be- 
cause of the measles rash and abnor- 
mal cerebrospinal fluid findings a 
diagnosis of encephalitis was enter- 
tained and 20 e.e. of gamma globulin 
Was given on admission (a dose of 
0.49 ee. per pound of body weight). 
She was placed in oxygen and ap- 
propriate adjunctive therapy was in- 
stituted. Within thirty-six hours the 
temperature dropped from 104.8° F. 
on admission to 99.6° F.; she was 
alert, completely oriented, and _ celini- 
cally improved. Because of her very 
rapid recovery there was the possi- 
bility that we were dealing with a con- 
tusion or coneussion of the brain rather 
than an encephalitis and the gamma 
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globulin was discontinued. Two days 
later she had convulsions, her temper- 
ature rose to 106.8° F., and she was 
transferred to another hospital for 
possible neurosurgery. Three days 
later, since neurosurgery was not in- 
dicated, she was transferred back to 
our hospital. On the second admis- 
sion she was not responsive and had 
a vacant stare although she was not 
stuporous. The pupils were dilated. 
Her mouth was open and her tongue 
protruded. Her temperature was 
99.0° I. The cerebrospinal fluid in- 
organie phosphorus now was 4.1 mg. 
per 100 ml. (see second paper) indi- 
cating extensive destruction of ner- 


vous tissue. She was given 10 ee. 
of gamma globulin. (Note normal 


temperature at this time in Fig. 1). 
This dose given a week after the first 
dose had no apparent effect on her 
subsequent clinical course since she 
made a slow recovery which would 
probably have ensued without this 10 
c.c. dose. 


Case 28.—This 51-year-old child 
was admitted to the hospital four days 
after the onset of the measles rash. 
On admission he was convulsing vig- 
orously and his pupils were dilated 
and fixed. Afterward he lapsed into 
coma. His temperature was 108+° 
I’. (compare the course of this patient 
with Case 23 in Table III who had 
the same degree of hyperthermia but 
who was given only a total dosage of 
0.10 ¢.c. of gamma globulin per pound 
of body weight), his pulse was 148 
per minute, and his respirations were 
40 per minute. The cerebrospinal fluid 
revealed 78 cells per cubic millimeter, 
mostly lymphocytes, and a total pro- 
tein of 110 mg. per 100 ml. He re- 
ceived 20 ¢.c. of gamma globulin, the 
only dose during his hospitalization 
(a total dosage of 0.44 ¢.c. of gamma 
globulin per pound of body weight), 
and suitable adjunctive therapy in- 
cluding antipyretic therapy. Twenty- 
four hours later his temperature 
dropped to 101.0° F. and he began 
to moan and move his left arm. Within 
the following thirty-six hours his 
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Fig. 1 Temperature charts of patients who received 20 c.c. or more of gamma globulin 


Group III The broken line represents the normal temperature rectally. The double line 
underneath each temperature curve indicates the period during which gamma globulin was 
1dministered Note that in every case there is a rapid temperature drop which is not uni 
formly encountered in patients not treated with gamma globulin. Cases 27, 37, 38, and 40 
received only gamma globulin (no antibiotics or sulfa drugs) in the acute phase with the 
same rapid drop in temperature as the other cases. The sharp spike to 105.6° F. in Case 38 
was due to a cellulitis of the thigh; antibiotics were started at this point with the result 
that the cellulitis subsided and the temperature dropped to normal. Case 39 received only 
i single dose of gamma globulin on admission. The second spike in the temperature curve 
is attributed to a relapse or a recrudescence. The gap in the temperature curve occurred 
during the interval when the child was at another hospital for possible neurosurgery becaus¢ 


of the complicating history of a head injury. Case 28 with an admission temperature of 
over 108° F. received only a single dose of gamma globulin. Note that his temperature took 
the longest to come down to normal He was the only one in Group III left with severe 


residuals 
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emperature rose sharply to 103.8° oxygen tent, and a c¢lysis started. 
’. and then took 3 days to drop to Some hours later he appeared more 
86° F., the pulse and respirations alert in that he responded to ques- 


paralleling the temperature. At this 
time he had a right-sided hemiplegia 


and right facial paralysis. He was 
coming out of coma. He made a 
steady but slow recovery and was 


transferred to an orthopedic hospital 
with a right hemiparesis, right facial 
weakness, and speech difficulty after 
a hospital residence of fifty-five days. 

Casks 28 and 27 received the lowest 
doses of gamma globulin in Group III, 
total dosages of 0.44 and 0.43 ©. of 
vamma globulin per pound of body 
weight, respectively. Case 28 came 
in With an initial temperature so high 
that it was never precisely determined 
and therapy promptly started 
while the temperature of Case 27 had 
dropped to 99.8° EF. on admission 
from a preadmission temperature of 
104.0° I. The condition on admis- 
Case 28 was much worse than 
that of Case 27. 

Case 41.—Our 
received the largest gamma 
vlobulin. For four weeks it was the 
opinion of all the physicians inelud- 
ing the consultants who saw this child 
that his prognosis was grave. 

First Week. This 7-vear-old child 
was admitted in stupor to the hospital 
on May 15, 1952, at 7:00 p.m. with 
a five-day history of measles. Two 
days prior to admission he refused 
food and fluids. Somnolence, lethargy, 
and loss of sphineter control of the 
urinary bladder followed — shortly 
thereafter. On admission the temper- 
ature was 99.0° F., the pulse 60 per 
minute, and respirations 20 per min- 
ute. During the physical examina- 
tion he kept opening his eves, look- 
ing about, whining, and drifting back 
into lethargy. His pupils were widely 
dilated and did not react to light or 
accommodation. The fundi showed 
papilledema. There was nystagmus. 
The deep reflexes were hyperactive. 
The abdominal and cremasteric re 
flexes were absent. He was given 20 
ee, of gamma globulin, placed in an 


Was 


slon of 


most critical case 


dose of 


tions by nodding his head. On the 
following morning at 7:00 a.m. he 
was stuporous, spastic, and had trem- 
ors of the extremities. The tempera- 
ture was 99.8° F., pulse 120 per min- 
ute, and respirations 40 per minute. 
At 11:00 a.m. 20 ¢.c. of gamma globu- 


lin was given. Ten milligrams of 
Priscoline was administered and was 
repeated every two hours. One and 


one-half hours later his condition be- 
came worse. He was comatose and 
his respirations became rapid and 
shallow. During that afternoon and 
evening he failed to respond to pain- 
ful stimuli as injections. Ile was 
given fluids and sedatives for the con- 
vulsive tremors. On May 17 his 
temperature was 101.0° F., pulse 180 
per minute, and respiratigns 50 per 
minute. The physical examination 
disclosed pulmonary edema and fluids 
were therefore discontinued for eight 
hours. His condition remained pre- 
carious until the following morning 
when the Priscoline was discontinued 
at 9:00 a.m. At this time his temper- 
ature was 101.4° F., pulse 170 per 
minute, and respirations 42 per min- 


ute. At 11:00 a.m. another 20 c.e. 
dose of gamma globulin was given. 
On May 18 his temperature went 
down to 98.0° F., pulse to 130 per 


minute and respirations to 32. per 
minute. During the remainder of the 
first week he was given 26 ec. of 


gamma globulin but his condition re- 
mained critical; it was noted that the 


patient reacted only to painful 
stimuli. 

Second to Fifth Weeks. He re- 
mained stuporous and whined fre- 
quently. There was marked pallor 


of the optie dises; the nerve heads 
appeared atrophic. The swallowing 
reflex was absent. His upper extrem- 
ities were spastic and flexed and ex- 
hibited fine tremors; the lower ex- 
tremities were flaccid but responded 
slightly to painful stimuli, The tem- 


perature during the second week was 
except 


normal for one rise to 101.0 
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k., but the pulse and respirations 
were erratic. At the beginning of 
the third week his temperature sud- 
denly rose to 103.8° F. (Fig. 2) and 
then fluctuated between 99.6° F. and 
105.6° KF. This was interpreted as 
indicating involvement of the hypo- 
thalamus or a relapse caused by a re- 
ineubation of the virus. Because of 
the latter possibility gamma globulin 
was continued; 130 was given 
during 


e¢.e, 


The 


this period. pulse and 


“F 
106 - 
ios 4 
104-4 
103 4 
102 + 
101 + 


100 


8 + 








97 


Or 
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by medicine dropper. Musele 
strength and motion improved in all 
extremities. His legs were painful, 
more so to pressure than to touch. 
The abdominal reflexes were elicited. 
He was incontinent of urine and feces. 
The temperature, pulse, and respira- 
tions came down to lower levels, reach- 
ing peaks of 102.4° F., 120 and 32 
per minute, respectively. He was 
slowly weaned away from the oxygen 
tent. 
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Fig. 2 Case 41. This the 
most desperately ill of the 
rectally. The double line 
which gamma globulin was 
globulin of the series. 


patient was 
entire series The 
underneath the 
administered. 


The patient maintained his admission 
weight and was well nourished on 
gavage feedings. 

Sixth to Tenth Weeks. The patient 
made slow and progressive improve- 
ment during this period. He became 
alert and oriented. His speech, not 
intelligible at first, gradually became 
comprehensible. He regained 
He started to accept fluids 


more 
his vision. 


most 
broken 
temperature 
Case 41 
The spikes in temperature commencing in the third week were thought 





[eo on’ os 2 ao = 


WEEK of HOSPITALIZATION 


critically ill of Group III and one of the 
line represents the normal temperature 
curve indicates the period during 


received the largest amount of gamma 


to be due to reincubation of the virus or damage to the temperature control mechanism of 
the brain or both. The patient made a moderately good recovery. 

respirations continued erratic, rising Before we sum up the patient’s 
to 160 and 44 per minute, respectively. status on discharge a brief note on 


his past history is in order. The pa- 
tient was abandoned by his parents 


and is being reared by his aunt 
and unele. His aunt stated that the 
patient was always shy and _intro- 
verted. She added that he was not 


completely toilet trained for urine or 
feces at the time of his illness (at the 
age of 7 years). 
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Six months after admission the pa- 
tient was transferred to an _ ortho- 
pedic hospital. At the time of trans- 
fer he drooled frequently; his vision 
was good; he spoke slowly and co- 
herently; and he appeared mentally 
retarded. There was some facial 


masking. He was incontinent of urine 
and feees. All the extremities were 


normal except for the right lower in 
moderate contrac- 


His 


there was a 
the hamstring muscles. 


whieh 
ture of 


a 3 
108 4 


107-4 
106- 
los | 
104% 


103 4/ | 








1024 | 
101 4 


100 








994 
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Case 1.—This 10-year-old child was 
admitted to the hospital six days 
after the appearance of the measles 
rash. On admission he was drowsy 
and he had difficulty with his speech. 
There was diplopia, lack of conver- 


gence, and sluggish pupillary re- 
flexes. The abdominal reflexes were 


absent and the deep tendon reflexes 
were hypoactive. The cerebrospinal 
fluid findings were: 340 cells per 
cubie millimeter, polymorphonuclear 
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Fig. 3.—Case 1. 
line underneath the 
was administered. 
twenty-first days of hospitalization. The 
first time after gamma globulin was given. 


temperature curve 


aunt said that the patient’s mental 
status was not altered from that prior 
to his encephalomyelitis. 

That large doses of gamma globu- 
little demonstrable effect in 
the recovery phase is illustrated by 


lin have 


the following patient who received 45 
cc. of gamma globulin seventeen to 


twenty-one days after admission. 








The broken line represents the normal temperature rectally. 
indicates the 
This patient received 45 c.c. of gamma globulin from the seventeenth to the 
temperature 


T T T 


& 7 a 


WEEK OF HOSPITALIZATION 


The double 


period during which gamma _ globulin 


dropped to the normal level for the 


leukocytes predominating, and 152 
mg. total protein per 100 ml. The 
patient spiked a temperature that 
reached 106.4° F. in twenty-four 
hours and at the same time he lapsed 
into coma, On the fourth day after 
admission he began to come out of 
coma and by the sixth day he was 
rational and responded to questions. 
However, the temperature continued 
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to spike between 101.0° F. and 104.6 
r. (Fig. 3 Seventeen days after 
admission gamma globulin was given. 
The neurological findings at this time 
were left facial weakness, weakness 
all extremities which was 
marked on the right side, and absent 
abdominal and reflexes. 
l‘orty-five cubie centimeters of gam- 
vlobulin a five- 
day period and for the first time the 
temperature dropped to 98.6° F. 
tally (Fig. 3 Thirty-six hours after 
the gamma globulin was discontinued 
the temperature began to spike again 
to 102.4° F. until two days prior to 
discharge (Fig. 3). At the time of 
there was moderate weak 


ol more 


cremasteric 


ma was given over 


ree 


discharge 


16 is included in this group because 


Although the administration of 45 


¢.¢. of gamma globulin on the seven- 
teenth, eighteenth, nineteenth, twen 
tieth, and twenty-first days of hos 


pitalization produced a drop in tem- 
perature temporarily, it was not con 
that the gamma_ globulin 
late after the of the 
encephalitis altered elinieal 
course appreciably. 


sidered 
viven onset 


the 


sv) 


EVALUATION OF GAMMA GLOBULIN 


rHERAPY 

detailed 
that 
globulin 


\ 


shows 


analysis of our cases 


successive large doses of 


gamma were efficacious in 
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: . phase) and the cases reported in the 
ness of the arms and legs with spas- 
ticity, hyperactive knee jerks, and literature lable | Notable also 
ankle clonus was the absence of pneumonia in the 
TABLE V. GAMMA GLOBULIN IN MEASLES ENCEPHALITIS AND ENCEPHALOMYELITIS; 
COMPARATIVE RESULTS OF THREE GROUPS OF PATIENTS 
RESULTS 
CLINICAL PI MODER 
roval TURE ON ATE OR 
DOSE OF NUM ADMISSION SEVERE MINIMAI COM 
GAMMA BER | SEVERE! MODER DIED RESID RESID PLETE 
GLOBULIN OF PER ATE PER PER UALS PER UALS PER | RECOVERY 
erour c.C. CASES CENT CENT CENT CENT CENT PER CENT 
| (Table 11 Non 14 57 13 14 7 36 43 
Il (Table ITI $-16 12 67 33 25 0 25 50 
Il Table LV 20) 15 x0) 20) 0 7 33 60 
One patient died during a convulsion after discharge. 


however, she also received 250 e.c. of whole blood and 550 c.c. of plasma which is equivalent 
to a total of approximately 35 ¢.c. of gamma globulin. She made a complete recovery. sy 
including Case 16 with Group III the complete recovery rate is increased to 63 per cent. 
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and encephalomyelitis. 

There was no mortality, a greatly 
reduced incidence of sequelae, and a 
reduction in the severity of sequelae 
Ill (who total 
0.43 to Ll ce. 


globulin per pound of body weight in 


received 


of 


in Group a 


dosage of gamma 


the acute phase) as compared with 


Group I (no gamma globulin in the 
acute phase) and Group II (who re 
ceived a total dosage of from 0.07 
to 0.30 «ec. of gamma globulin per 
pound of body weight in the acute 


this patient received 10 ¢.c. of gamma globulin 


series of patients who received thera 


peutic doses of gamma globulin 
There were gratifying reductions i) 
the incidence of other secondary 
complications and in the length of 


hospital stay (compare Tables IT and 


I11 with Table IV In many cases 
with extensive severe central ner\ 
ous system involvement the neuro 


logical symptoms were resolved vers 


rapidly and the temperature (Fig 
1), the pulse, and the respirations 
quickly came down to normal and 


stayed there. 











ereentage of patients who recovered 
vithout any apparent residuals—was 
ighest in Group III though this 
vroup had the greatest number of 
desperately ill patients (Table V 

Many of our patients were ex- 
amined after they had returned to 
school. Except where noted in 
lables Il, Ill, and IV no problems 
were encountered either at home or 
at school. 

The series of sixteen patients 
treated with large doses of gamma 
vlobulin (fifteen patients from Group 
Ill and Case 16 from Group II) who 
had been critically ill with measles 
encephalitis or  encephalomyelitis 
without a single death is without 
precedent in medical literature al- 
though two series with a low mortal- 
ity rate have been reported: Roos” 
6 per cent of eighteen patients) and 
Spragins, Shinners, and Rochester*’ 
6 per cent of thirty-one patients). 
The fact that blood substances in- 
cluding serum and placental gamma 
vlobulin have been used in many of 
the series of cases in Table | makes 
it impossible to appraise the true 
value of gamma globulin from the 
cases reported in the literature. 

Kingston Avenue Hospital is the 
Communicable Disease Hospital for 
the nearly 3 million people of Brook- 
vn, New York City. Four of us (K. 
GJ. 1. S.. H. W., and B. N.), who 
have been associated with this hos- 
pital for twenty-five years or longer 
ind have had the opportunity to ob- 
serve a few hundred measles cases 
with central nervous system compli- 
cations, coneluded from our experi- 
ence that therapy with gamma glob- 
ulin is a very effective method of 


treatment. Moreover, when our 








The complete recovery rate—the 
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cases are compared with the cases 
of a previous publication from this 
hospital (Litvak, Sands, and Gibel?*) 
of fifty-six carefully detailed cases 
of measles encephalitis with follow- 
up studies in thirty-two, when no 
viimma globulin was used, the out- 
come of our present series, Group IIL, 
is striking. 

We believe that therapy with 
large, successive doses of gamma 
globulin at the onset of encephalitis 
or encephalomyelitis in measles re- 
duced the mortality rate, the inei- 
dence of sequelae, and the severity 
of sequelae, and that the comparison 
of our three groups of cases has sub- 


stantiated this opinion. 


REACTIONS TO LARGE DOSES OF 
GAMMA GLOBULIN 


All the gamma globulin was _ in- 
jected intramuscularly into the but- 
tocks. 

There were no local or systemic re- 
actions to the gamma globulin injee- 
tions. 

The patients who received gamma 
globulin were followed for a period 
of time varying from one month to 
two years. Nineteen patients were 
followed for four or more months 
(Tables IIf and IV). No reactions 
were reported by the parents of the 
children or the private physicians of 
these patients. 


RECOMMENDED DOSAGE OF GAMMA 
GLOBULIN FOR MEASLES ENCEPHALITIS 
AND MEASLES ENCEPHALOMYELITIS FOR 

CHILDREN UNDER 14 YEARS OF AGE 


Based on the analysis of the data 
in our cases we recommend a total dos- 
age equivalent to 1 ¢.c. per pound of 
hody weight except that not less than 


a total of 30 ¢.c. be given to any very 
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young child beeause of the increased 


metabolic rate. If the temperature 
rises above 103° EF. (reetal) we ad 
vise that an additional 10 ¢.e. be 
added to the total dosage for chil- 


dren 6 years of age or younger and 
that 20 ¢.c. be added to the total dos- 
age for children over 6 years of age. 
the 


vlob- 


In order to give the patient 


greatest advantage of gamma 
ulin therapy, the injections should be 
the 


symptoms of central nervous system 


started as soon as signs and 


involvement are manifest. 

The total dosage should be given 
within a period of thirty-six to forty- 
eight hours. 

Suggested schedules for adminis- 
tering the total dosage are illustrated 


by the following examples: 


a Total dosage of 50 ¢.e. 


20 ec. on admission 

20 e.e. 12 hours later 

10 ee. 24 hours after the second in 
jection 


bh Total dosade of 
on admission 
20 e.e. 12 hours later 


aU C.C. 


10 ee. 12 hours after the second in 
jection 
10 ec, 12 hours after the third injee 
tion 
10 ee. 12 hours after the fourth in 
jection 
We would like to emphasize that 
acquired immunity is the desired con- 
dition and that passive immunity 
conferred by therapeutic doses of 


gamma globulin should be reserved 


only for those critical where 
the of the 
duce serious consequences, 
The of 
of gamma globulin in dehydrated pa- 
shift in 
subsequent 


cases 


effects virus would pro- 


administration high doses 


tients may cause a osmotic 


pressure with elevation 


in temperature. 


Therefore, if the patient is dehy- 
drated, 


plasma and fluids by vein, 
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¢lysis, and mouth should all be 
started first, before gamma globulin 


Then 


administered in 


is given. gamma globulin 


should be smaller 
doses and at more frequent intervals 
than in the schedules suggested above 
and the fluid intake and output 
should be carefully observed. Since 
100 «ec. of plasma is equivalent to 
about 4 ce. 
equivalent amount of gamma globu- 


of gamma globulin, the 


lin may be subtracted from the total 
dose. 

Gamma globulin is of limited sup- 
ply and its use should be restricted 
to those and 
which no other therapy is available. 
The memory of the truly crippling 


diseases infections for 


sequelae and _ psychoses resulting 
from measles encephalitis and en 
cephalomyelitis in years past when 


no gamma globulin therapy was em- 
doubt that this 
should admin- 


ployed leaves no 


blood concentrate be 
istered to patients critically ill with 
these central nervous system compli 


cations of measles. 


ADJUNCTIVE THERAPY 
Adjunctive therapy is as important 
as gamma globulin. 
The gamma_ globulin 
the virus while the adjunctive ther 
apy is essential to sustain the patient 


neutralizes 


physically in the acute stage and t 
realize a more rapid and complet: 
recovery. 

We feel that much of the effective 
ness of gamma globulin will be nul 
lified if the patient’s excessive feve: 
is not promptly reduced, if his dehy 
dration is not 
if his catabolic processes proceed at 
exceeding his 
he is starving and 


promptly corrected, 
far anabolic 
i.e., if 
remains unfed, if his convulsions and 


a rate 


processes, 
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estlessness are not reduced by ju- 
licious sedation, if his anoxia is not 
remedied by oxygen, if he is unable 
to swallow or he is comatose and his 
secretions are not removed by fre- 
quent suctioning, 

The 
stituted and varied according to the 
clinieal condition of the patient. 


following measures were in- 


1. cinticonvulsive Therapy —In 
most cases convulsions were effectually 
controlled by the intravenous or the 
intramuseular administration of 
of the 


harbital or Sodium Amytal). In more 


one 


barbiturates (sodium pheno- 


resistant cases supplementary seda- 
tion was provided by the reetal in- 
stillation of chloral hydrate in water. 
still they 
checked by the administration 
of ether by mask. We were rather 
reluctant to resort to the last method, 


If convulsions persisted, 


were 


however, because of the danger of in- 
creasing intracranial pressure.** 

For restlessness small doses of sed- 
atives were employed. 


2. Antipyretic Therapy.—Nearly 


all our eases manifested hyperpy- 


rexia. The usual measures for redue- 


ing fever such as alcohol sponges, 


cold sponges, colonie flushes, and 
acetylsalicylic acid were applied 
promptly. 

3. Spinal Puncture.—Spinal pune- 


tures were performed only for diag- 
nostic purposes and never for thera- 


peutic reasons. 


4. Orygen—All patients who were 
in coma or who were stuporous were 
placed in oxygen tents and kept there 
until fully conscious and their hypox- 
ia was rectified. This procedure was 
employed in an attempt to maintain 


! normal respiratory gas exchange in 
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Increasing the arterial 
oxygen concentration alone is not suf- 
ficient to rid the CO. that has been 
accumulated in with de- 
pressed, shallow, and irregular respi- 
with 
age to the respiratory center of the 


our patients. 


patients 


rations possible extensive dam- 


brain. To wash out the CO, adequate 


ventilation is also necessary. In in- 
stances such as these Motley** recom- 
mended the use of ‘‘intermittent posi- 
tive pressure breathing’’ in order to 


furnish a more uniform aeration of 
the alveoli 
genated but still perfused with blood. 


Intermittent positive pressure breath- 


which are poorly oxy- 


ing will minimize the accumulation of 


bronchial seeretions and _ preclude 


atelectasis. In general oxygen ther- 
apy as outlined above will help sup- 
port the metabolism of severely in- 
jured tissues from the possibility of 
continued hypoxia provided all other 
requisite factors for the utilization of 
oxygen in the brain are present. 


5. Fluids.—Most of the 
who are admitted as measles encephal- 


patients 


itis or encephalomyelitis have or have 
had episodes of vomiting, continuous 
fever, convulsions, or are in coma. 
Very probably their fluid intake dur- 
ing the previous days had been inade- 
quate. The of their fluid 
and electrolyte balance is therefore of 
the utmost importance. If the patient 
fluids were given 


correction 


could swallow, all 
by mouth, otherwise fluids were ad- 
ministered by the route 


and by gavage; hypodermoclysis was 


parenteral 


preferred over the intravenous method 
in order to avoid the possibility of 
pulmonary edema. The usual repair 
solutions such as glucose, glucose in 
physiologic saline, or Ringer’s lactate 
were employed depending upon clini- 
indications. Al- 


eal and laboratory 
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though it appears paradoxical to in- 


stitute dehydration measures in al- 
ready dehydrated patients, attempts 
were made to reduce ‘‘cerebral 


edema’’ by the use of hypertonic dex- 


trose solutions, intramuseular mag- 
nesium sulfate, and eaffeine and so 
dium benzoate, none of which pro- 


dueed measurable improvement 


in the patient’s condition in the few 


any 


cases where they were used. Indeed 
the cerebral edema occasionally ob 
served in pathologie studies of mea 


sles encephalitis and encephalomvyeli 


tis might be due to a necessary at 
tempt on the part of the central nerv- 
the 


values as 


US system to maintain osmotic 


pressure at as normal pos 
sible under the condition of greatly in- 
creased quantities of protein and other 
the 


Thus, adequate 


breakdown 
fluid in- 


debris resulting from 


of tissue. 
importance in 


take is of paramount 


the treatment of these infections. 
6. Nutrition.—In the past insuffi 
cient recognition was given to the 


fact that in measles encephalitis and 
encephalomyelitis, children with high 


fever and a dehydrating process are 


undergoing severe tissue destruction 
and therefore their nutritional state 
should be adjusted promptly. For 


this reason feedings were in- 


stituted 


vavage 


immediately on admission 


high ealorie liquid 


consisting of a 
cliet 


vitamins, and minerals 


rich in proteins, carbohydrates, 
electrolytes 
and in addition high in lipids, choles- 


terol, and phosphorus together with 


small doses of magnesium in. the 
form of milk of magnesia or small 
doses of magnesium sulfate intra- 


muscularly. These feedings were al- 


ternated with water and fruit juices. 
Strained baby foods, such as fruits, 
vegetables, and meat ineluding 
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all di 


luted with water, were easily given 


liver) and mashed bananas, 


by gavage. In no patients were there 
any ill effects or gastrointestinal up- 
Regurgitation and as- 


sets noted. 


piration of fluids were avoided by 


careful feeding in small amounts. 
When the patients came out of coma 
or became able to swallow, an espe- 
cially enriched diet was given which 
was high in vitamins, minerals (in- 
cluding milk which provides an am- 
ple quantity of phosphorus), and was 
supplemented by eggs, ice cream, and 
egg custards which are excellent 
sources of cholesterol. 

An adequate supply of metabolites 
is essential during the period when 
catabolism is reverting to normal me 
tabolism and when destroyed central! 
nervous system tissue is being re 
paired. 


The 


phorus, cholesterol, and magnesium 


role of the metabolites phos 


substanees whieh are not usually con 


sidered in measles encephalitis and 


encephalomyelitis, will be discussed 


in a second paper. Our serum and 


fluid 
patients revealed interesting data o1 


cerebrospinal studies in these 


phosphorus and cholesterol. 


7. Suction.—Suction is necessar 


where there is inereased secretion 0 


mucus coneurrently with an inabilit) 
to swallow. It should be done fre 
quently and gently to minimize irrita 
tion to the mucous membranes, reduce 
the 


aspiration. 


seeretion of mucus, and prevent 


8. Care of the Bowels.—In patients 


with intestinal atony frequent enemas 


were employed. In stubborn cases 
Harris irrigations or oil retention ene 
A few pa 


tients had to be disimpacted manu 


mas brought good results. 
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illy. Prostigmine was used in one 


case Without success. 
9. Care of the Bladder. 
retention was relieved by ecatheteriza- 


Urinary 


tion every eight hours until bladder 


control was established. Stubborn 
cases were treated with tidal drain- 
age. Furmethide was used in two 


cases with excellent results and with- 


out any side effects. 


10. Medication. Gamma _ globulin, 


magnesium in small doses, antibioties 


and sulfa drugs, barbiturates if 


needed, and oxygen as needed com- 


prise the list of effective medication in 


measles encephalitis and encephalo- 
mvelitis. 

We have used Priscoline in four 
cases. In every instance there was 


an inerease in the pulse rate, the in- 
crease varying from 14 to 30 beats per 
minute depending on the size of the 
Case 41 
had a 


dose. In (discussed above) 


Priseoline deleterious action. 


(‘ases 22, 36, and 38 received Prisco- 


line in the recovery phase with tachy- 
vomiting, where 


cardia, nausea, and 


ipon = Priseoline was diseontinued 
with the 


Priscoline is seemingly contraindicated 


cessation of side effects. 
n measles encephalitis and encephalo- 
mvelitis. 


Adrenal 


tives 


cortical hormone deriva- 


were given to eight patients 
Cases 16, 22, 23, 28, 32, 34, 35, and 


8: see Tables III and IV). 


instanee we have noted the total dose 


In each 


and the number of days over which 
admin- 
All these cases were severe 

sick 
conelusion 
that 

derivatives 


the hormonal derivative was 
istered. 


children. No 
drawn 


defi- 
from 


desperately 


nite can be 


our eases adrenal cortical hor- 


none influeneed for bet- 
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ter or worse the course of measles en- 
cephalitis or encephalomyelitis. 


11. Paresis, Paralysis, or Spasticity 
of Extremities—Where there was pa- 
resis, paralysis, or spasticity, appro- 
physiotherapy were 


priate measures 


instituted. 
COMMENT 


believe results show 


We that 
that gamma globulin administered in 


the acute stage and in sufficient ther- 
apeutie doses, together with proper 
adjunctive 
reducing the mortality rate, and the 


therapy, is effective in 
incidence and the severity of seque- 
lae from measles encephalitis and en- 
cephalomyelitis. Further, it is prob- 
that 
achieved 


able similar results can be 


with therapeutic doses of 
infections 
the 


tral nervous system other than mea- 


gamma globulin in viral 


and with complications of cen- 


sles, although for maximum efficiency 


it might be necessary to titer each 


lot of gamma globulin, if possible, 
or to prepare gamma globulin for 
the various infections from conva- 


The 


of gamma globulin by the intrathecal 


lescing patients. administration 
route simultaneous with intramuscu- 
lar injections should be investigated. 
The dictum that serum therapy in 
any form is valueless for the treat- 
ment of the complications of measles 
is no longer tenable in the light of 
the recoveries of our ¢eritieally ill pa- 
tients who received therapeutic doses 
of gamma globulin and proper ad- 
junctive therapy as soon as the signs 
and symptoms of central nervous sys- 
were manifest. 


tem involvement 


SUMMARY AND CONCLUSIONS 


Forty-one cases of measles encepha- 


litis and eneephalomyelitis with fol- 
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low-up studies have been presented in 


detail; fifteen patients received 20 c.c. 


or more of gamma globulin early in 
the acute phase (a total dosage of 
from 0.43 to 1.1 ec. of gamma glob- 
ulin per pound of body weight) ; 


twelve patients received from 4 to 16 


c.c. of gamma globulin early in the 
acute phase (a total dosage of from 
0.07 to 0.30 ee. of gamma gelobulin 


per pound of body weight) ; and four- 


teen patients were not treated with 
gamma globulin in the acute phase. 

The results in the group given 20 
¢.c. or more (a total dosage of 0.43 c.e. 
or more per pound of body weight) 
better than 


This 


com- 


were in every respect 


those of the other two groups. 


group had a greater apparent 


plete recovery rate, a reduced inei- 
dence in the severity of sequelae, a 
normal temperature by the third day 
of fifteen 


residence, 


(mean of fourteen out 


cases), a shorter hospital 
no fatalities, and no secondary com- 


The 


recoveries 


plicating pneumonia. patients 


made remarkable in view 
of their signs and symptoms betoken- 
ing extensive nervous system involve- 
ment. Four patients received gamma 
globulin alone (no antibioties or sulfa 
drugs) in the aeute phase and made 
the same rapid recovery as those given 
antibiotics or sulfa drugs in ecombina- 
tion with the gamma globulin injee- 
tions. 

There were no local or systemic re- 
actions to therapeutic doses of gamma 
globulin. 


The 


dosage of 1 ee, 


total 
per pound of body 


recommended dose is a 
in 
to 


forty-eight-hour period, as soon as the 


weight, given intramuscularly 


divided doses, over a_ thirty-six- 


symptoms of central nerv- 


signs and 
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ous system involvement are manifest. 
Suggested dosage schedules are given. 

Gamma globulin therapy can be ex- 
pected to shorten the acute stage of 
and_ encephalo- 
(1) 


the incidence of sequelae, (2) reduce 


measles encephalitis 


mvelitis and as a _ result reduce 
the severity of sequelae, and (3) re- 
duee the mortality rate. It may not 
be possible to see every patient re- 
sequelae inasmuch as 
of 
tral nervous system tissue destruction 
to al- 


present 


cover without 


neurological signs indicative cen- 


invasion are 


treatment 


subsequent viral 


ready when with 
gamma globulin is commenced. 
Gamma globulin is of limited sup- 
ply and its use, therefore, should be 
restricted to for 
which no other treatment is available 


those infections 


Adjunctive therapy is mandator) 
to assure the fullest recovery to the 
patient. The therapeutic regime in 


measles encephalitis and encephalo 
myelitis includes in addition to gamma 
globulin, adequate fluid and electro 


lvte intake, oxygen, antipyretic ther 


apy, suetion, balanced nutritional! 
feedings, sedatives (barbiturates) in 
small doses as needed, magnesiun 


sulfate in small doses, antibioties, and 
sulfa drugs. 

Several new hypotheses to explai 
the oceurrence of measles encephalitis 
and encephalomyelitis in only a ver) 
eases based on 4 


small percentage of 


virus-antibody relationship in a_ hu 
man host, are suggested. The ra 
tionale of gamma globulin therap) 


rests tentatively upon these hypothe- 
Ses. 
We that 


and adjunctive therapy can be used 


suggest gamma_ globulin 
in the treatment of viral complications 
of the other 


than measles with good results. 


central nervous system 
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MESENTERIC OCCLUSION IN A NEWBORN INFANT 


H. B. Rorascump, M.D., A. Srorcx, M.D., anp B. Myers, M.D. 
New ORLEANS, LA. 


CCLUSION of the superior mes- 
O enteric artery is very rarely en- 
countered in infants and children. 
We wish to describe our experience 
with sueh a lesion in a newborn in- 
fant. 

A number of cases of mesenteric 
vaseular oeclusions have been reported 
in adults. Aecording to Rives and 
associates,’ they occur in about one or 
two out of 1,000 surgical admissions; 
most often they are encountered in 
the third to sixth decade. These 
authors reported nineteen cases from 
1939 to 1947. Their youngest patient 
was 26 years of age. Strohl and Lass- 
ner? found that 900 cases had been re- 
ported up to 1950. Musgrove and 
Seybold® state there were twenty-four 
cases at the Mayo Clinie from 1938 
through 1948. Their youngest patient 
was 35 years old. 

In Trotter’s*t series of 366 cases, 
only four were beween the ages of 1 
and 10 years. Johnson® reported the 
lesion in an infant at 6 weeks. Frank*® 
reported its occurrence in three chil- 
dren; Feldstein and Goldstein’ found 
it in a 6-year-old girl. Gross,* in his 
tabulation of eases of arterial embo- 
lism and thrombosis in infaney from 
1900 to 1945, mentions only three ex- 
amples of mesenteric thrombosis. 


CASE HISTORY 


A male infant was born at term on 
Dee. 4, 1952, by breech. He weighed 
5 pounds 7 ounces. The mother was 
23 years of age and had had two previ- 
ous abortions. She is Rh negative and 
the husband Rh positive. There were 
no antibodies or agglutinins demon- 
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strated in her blood a week before the 
delivery. Cord blood was Rh nega- 
tive, type A. 

For the first twelve hours of life 
the infant’s condition seemed precari- 
ous. His temperature was subnormal ; 
he was cyanotic and muscular tone was 
poor. Gallop rhythm was noted and 
some degree of cardiac enlargement 
was thought to exist. He was kept in 
an ineubator and oxygen was admin- 
istered. 

On the second day he seemed to have 
improved. His color was better. He 
took nine ounces of a solution of lac- 
tose in water. There was no vomiting 
and a normal meconium stool was 
passed. 

On the third day of life he seemed 
to be progressing well. He took 9 
ounces of lactose water, had two nor- 
mal stools and one loose, green move- 
ment. On the fourth day he looked 
well enough to be taken out of oxygen 
and he consumed 11 ounces of a di- 
luted milk formula. He was perhaps 
a little icteric. 

On the fifth day the clinical picture 
changed. He vomited once and had 
a normal stool. Because of progres- 
sive jaundice, lassitude, and lack of 
any positive, localized physical find- 
ings, the infant was thought to have 
septicemia, although no fever was 
present at any time. Antibiotics and 
clyses of 5 per cent glucose in distilled 
water were given. He took formula 
well but the clinical picture was that 
of a sick, icteric infant. 

Weight loss was not excessive—6 
ounces in five days, relieved by clyses 
on the sixth day. 

Late on the sixth day he passed one 
normal stool which contained small 
milk curds, and then one loose stool 
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containing blood. He looked more ill. 
Then, because of the first vomiting at- 
tack in which the presence of bile was 
noted, intestinal obstruction was con- 
sidered. The only abnormal finding 
about the abdomen was distention. 
No masses could be felt; no spasm was 
detected; no peristalsis was seen or 
heard: and bowel sounds seemed nor- 
mal. 


JOURNAL 





OF PEDIATRICS 


taken on the fourth day were negative. 
Fluoroscopic examination, together 
with roentgenograms of the abdomen 
in erect and supine positions, revealed 
moderate distention of the 
stomach, with a fluid level. In addi 
tion, there was intestinal distention, 
apparently principally involving the 
large bowel. Some within the 
pelvis was apparently in the rectum. 


gaseous 


vas 





Fig. 1 Photomicrograph showing superior 
A hemogram on the second day 

showed that there were 7 million red 

blood cells per ecubie millimeter. The 


hemoglobin level was 214 grams. 
There were 28,200 leukoeytes per cubic 
millimeter; 64 per cent neutrophils 
and 36 per cent lymphocytes, and six 
nucleated red blood cells per 100 white 
blood eells. A repeat count taken on 
the third day showed a drop to 5.6 
million red blood cells; 18.6 grams of 
hemoglobin; 10,200 white blood cells. 


No nucleated red blood cells were 
noted. The bleeding time was 2 


minutes; the coagulation time was 3 
minutes 


20 seconds. Blood cultures 





mesenteric 
thrombus 


partially organize 


occluded by 


artery 


The heart and lungs appeared to be 
normal. A swallow of Lipiodol was 
given. The esophagus and stomach 
appeared normal. The descending 
duodenum was dilated. The dilata- 
tion appeared to be on the basis of 
an obstruction visualized in the mid- 
portion of the transverse duodenum. 
The superior margin was indented, 
only a thin column of Lipiodol being 
seen to pass this point inferiorly. The 
distal duodenum was dilated as was 
the jejunum immediately beyond the 
ligament of Treitz. An area of nar- 
rowing appeared to be present in the 
jejunum, a loop presenting a narrowed 
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portion whieh seemed to be in 
proximity to the transverse duodenum. 
Interval studies then indicated slow 
progress of Lipiodol through the prox- 
imal small bowel, the opaque medium 
at 3 hours being in the midportion. 
It appeared to be about 5 to 6 inches 
proximal to what was believed to be 
an obstruction. Some was o}- 
served in the distal colon in interval 
films. From these studies we believed 
there were multiple areas of partial 
obstruction in the small bowel, proba- 
bly due to adhesions in the mid-trans- 
duodenum, proximal jejunum 
and ileum. The roentgen findings, as 
described by Harrington® and said to 
mesenteric 
thrombosis, were not demonstrated. 


PAS 


verse 


he most suggestive of 

At operation the peritoneal cavity 
contained considerable greenish fluid. 
Most of the small bowel gangre 
nous, the color varving from yellow to 
purplish black, with seattered 
of plastic exudate. There was no per- 
istalsis in the involved portion of the 
small howel, nor were there any pulsa- 
tions in the mesenterie vessels which 
supplied it. The duodenum, colon, 
and appendix were normal. The vasa 
recti in the mesocolon pulsated. No 
congenital abnormalities were noted. 
Palpation of the superior mesenteric 
artery revealed it to be thrombosed. 
The involved jejunum and ileum were 
resected and an end-to-end anastomo- 
sis was performed. The infant was 
returned to the ward in critical con- 
dition and he expired six hours later. 

The specimen of small bowel re- 
moved at surgery measured 120 em. in 
length, was dark bluish in color, con- 
vested and necrotic. There were seg- 
mental dilatations up to 1 em. in di- 
ameter. 


was 


areas 


At autopsy the infant weighed 2,300 
grams and measured 46 em. in length. 
There were moderate jaundice and 


cyanosis of the lips and nail beds. 
Pertinent findings were limited to the 
vastrointestinal tract. There was 10 


em. of jejunum and 1.5 em. of distal 
ileum remaining, the two connected by 


MESENTERIC 


fair 
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an intact suture line with a 
lumen. 

Dissection of the vessels revealed a 
firm, pinkish, tight thrombus in the 
superior mesenteric artery 1.5 em. in 
length, extending from just below the 
origin of the middle colic artery to 
the distal end of that vessel, which was 
tied with a cotton ligature; other ves- 
sels were normal. The ductus arterio- 
patent and there was no 
thrombus present. 


patent 


sus was 
Microscopie sections showed early 

organization of the thrombus in the 

superior mesenteric artery (Fig. 1). 


COMMENT 


In retrospect this patient had fairly 
typical clinieal features of mesenteric 
vascular thrombosis. Several observa- 
tions might have suggested this lesion 
preoperatively. First, the infant 
looked very ill before vomiting oe- 
curred; second, progressive and rather 
characteristic changes in_ intestinal 
symptomatology culminating in stools 
containing blood; and finally, disten- 
tion. This slow development of in- 
testinal obstruction after mesenteric 
vascular ocelusion has been described 
many times in adults. Vomiting of 
hile-stained material occurred late. 
This made a presumptive diagnosis of 
intestinal obstruction almost manda- 
tory. There are many cases of vascu- 
lar mesenteric occlusion reported in 
adults, with technically extensive in- 
testinal resections, but high mortality 
rates. 

It would seem that the only hope for 
survival in an infant would be early 
recognition and embolectomy. 

The etiological factor involved in 
our patient was not determined. As 
stated by Gross* and DeCamp and co- 
workers,'' many thromboses oceur in 
newborn infants, perhaps reflecting 
circulatory readjustments. No _ evi- 
dence of congenital heart disease was 
found. The ductus arteriosus did 
not contain a thrombus. Sepsis, 
trauma, or dehydration did not appear 
to be eausative factors. 








SUMMARY 


mesenteric arterial 


An example of 
vascular oeclusion in a newborn male 


infant is recorded. 
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rarely during the newborn period. 
Shuman!’ in 1939 found only five pre- 
viously reported cases in addition to 
the one he recorded, and none has ap- 
peared since. The cases to be reported 
here were in twin girls who had 
chicken pox eruption at the time of 
birth and were admitted to the St. 
Louis Children’s Hospital during the 
second week of life. 


CASE REPORT 


The twins were the first children of 
a 17-year-old white mother living in 
rural Missouri, who had been exposed 
to chicken pox two weeks previously 
and developed a typical vesicular erup- 
tion the day before delivery. Her 
eruption, which consisted of seattered 
vesicles over the trunk and extrem- 
ities, lasted about a week and was con- 
sidered to be typical mild varicella by 
her physician, Dr. B. A. Michaelis of 
Fredericktown, Mo. I am indebted to 
him for the observations on the in- 
fants previous to their hospital admis- 
sion. The twin girls, born at home 
March 4, 1953, were fraternal and not 
identical. 


(ask 1.—Bettvy Sue weighed 2,400 
grams (514 pounds) at birth and had 
fifteen to twenty small vesicles about 
the neck and face. While the vernix 
was being removed, several of these 
vesicles were ruptured and exuded a 
clear, colorless fluid. The physician 
had no doubt that the eruption was 
varicella. The mother stated that it 
had spread over the rest of the body 
during the first week of life. When 
the infant was seen at the age of 8 
days, the rash was generalized and so 
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ARICELLA has been noted very 
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extensive that she was referred to the 
hospital because the physician feared 
it was secondarily infected. 

On admission on the eleventh day of 
life, an extensive eruption covered the 
trunk, face, sealp, and extremities, 
with a few lesions on the palms. The 
lesions were chiefly superficial vesicles, 
some with clear fluid and others 
slightly turbid. Some were umbili- 
eated and others crusted, especially on 
the face. Between the vesicles the 
skin was somewhat reddened, with the 
appearance of an erythematous milia. 
A few small vesicles were present on 
the soft palate. There was no fever or 
evidence of secondary infection, and 
aspirated vesicle fluid was sterile. The 
remainder of the examination, includ- 
ing the blood and urine, was negative. 

The lesions regressed slowly with 
crusting and desquamation, so that it 
was not until the twenty-fourth day of 
life (thirteen days after admission) 
that desquamation was complete, and 
she was discharged. 


Case 2.—Mary Lou, the second 
twin, weighed 2,700 grams (6 pounds) 
at birth, and the presence of a vesicu- 
lar eruption and its early course and 
appearance were essentially identical 
with that of her twin. She was ad- 
mitted to the St. Louis Children’s 
Hospital at 15 days of age because of 
diarrhea. On examination, the only 
difference in her eruption, which was 
vesicular and generalized, and that of 
Betty Sue was that the milial-like 
erythema between the vesicles was 
somewhat less marked. She was afe- 
brile, and the moderately severe diar- 
rhea slowly improved with fluid and 
antibiotic therapy. The eruption re 
gressed and desquamated, so that by 
the twenty-fourth day of life there re 
mained only a few sears. 
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A few days later she again devel 
oped a severe diarrhea which persisted 
in spite of antibiotic and parenteral 
fluid the rapy, and she died two weeks 
later. Necropsy showed ulceration of 
the duodenum and an extensive bron 


ehnopneumonia 


COMMEN' 


In summary, twin girls were born 
of a mother who developed a= mild 
varicella eruption the day hefore cle 
iver) Both twins had a few vesicles 
at birth which spread during the first 
week to produce a very extensive gen 
eralized chicken pox which persisted 
for at least two weeks longer before 
complet dlesquamation. The severity 
of the eruption and the long course 
were unusual. Many experienced ob 
servers who saw these infants shortly 
after admission were uncertain of the 
diagnosis of varicella but subsequently, 
coneurred In the other reported cases, 
the lesions deseribed were seattered 
and only in moderate numbers, of short 
duration, and similar to the eruption 
in older nftants There seems to be 
no reasol to doubt that the lesions 
present at birth, in the twins described, 
were due to varicella and that the in 
feetion was transplacental 

In the other reported cases of vari 
infant, the 


cella in the newborn time 
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relationships between the disease in the 
mother and that in the infant has 
varied considerably. For example, in 
two instances in which the mother had 
varicella at the time of birth, the in- 
fant developed the disease at 8 days 


of age; in one, the mother’s disease 
was two weeks before delivery, and the 
infant had the eruption at birth; in 
one, the mother’s eruption was eight 
days before parturition, and the baby 
developed varicella at 2 days of age. 
In the other instance in which the 
baby had the eruption at birth, the 
mother had evidence of varicella (an 
**inapparent’’? infection 

Since the usual ineubation time of 
varicella averages fourteen days and 
may vary from ten to eighteen days, it 
seems certain that infections seen with 
in eight days or less after birth are 
prenatal and that the virus may in cer 
tain cases pass through the placenta. 


SUMMARY 
Observations were reported on twins 
born with varicella of a mother who 
developed the disease the day previous 
to their birth. 
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ADRENAL CORTICAL STEROIDS IN THE MANAGEMENT OF 


A CASE OF MENINGOCOCCEMIA 


FRANZ BAUMANN, 
ANN ARBOR, 


OINCE the advent of specific anti- 
he bacterial agents, the greatest prob- 
lem in the management of. meningo- 
coccemia has been to keep the patient 
alive long enough 
take effect. It has been generally ac- 
that toxemia with ensuing 
shock is responsible for early death. 
Shaw' states that the patient “needs 
only to survive 12 to 24 hours of pro- 
found intoxieation to be 
assured of rapid and 


for these agents to 


cepted 


almost 
complete re- 
covery.” 

It is known that the systemic mani- 
festations of toxemia due to infee 
tious disease are blocked by adrenal 
cortical Their mode of 
action is not known, but it has been 
suggested that these steroids act by 
direct intracellular effeet and not by 
neutralization of circulating toxin or 
by action on the cell membrane. 
ACTH can also be used; it acts by 
stimulating the adrenals, and the final 
effect llowever, in a few 
rare cases the adrenals might not be 
capable of being stimulated (hemor 
exhaustion, that the 
adrenal steroids themselves should be 
given. The emergency nature of a 
case of meningococcemia demands the 
use of the most rapidly acting avail- 
able substance within this group. 

In this brief case report we do not 
intend to the routine treat- 
ment of meningococecus clisease. We 
shall comment only on the use of 
adrenocortical steroids in an ex- 
tremely toxie patient with meningo- 
coccemia usually classified as Water- 
house-Friderichsen syndrome. We 
believe that our patient’s immediate 
clinical improvement was due to the 
intravenous administration of hydro- 


steroids.* 
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cortisone, which is a very rapidly act- 
ing preparation. More slowly acting 
cortisone given simultaneously 
by intramuscular injection in order 
to have the effect of this hormone 
available after the cessation of intra- 
venous therapy. As this second 
steroid was ACTH was 
given for two days to stimulate the 
patient’s own production of adrenal 
hormones, thus avoiding mild adrenal 
insufficiency which is sometimes seen 
even with gradual withdrawal of 
cortisone. We that it is un- 

| undesirable to prolong 


was 


decreased, 


feel 
necessary ane 
the period of hormone administration 
beyond the time during which toxicity 
would persist in a case of meningo- 
treated with antibacterial 
agents alone. 


eoccelmla 


CASE REPORT 


David (., a 53-year-old white male, 
was seen by B.) early 
in the afternoon of April 1, 1953. He 
was semicomatose, pale and shocky, 
practically moribund, and had _ pete- 
chiae over the entire body and in the 
buceal and eonjunetival membranes. 
He was vomiting coffee-ground ma- 
terial. His temperature was 58.5° C, 
(R); the pulse was rapid and feeble; 
his blood pressure Was not obtainable. 


one of us (F. 


There was only slight stiffness of the 
neck. 

The diagnosis of meningocoecemia 
was While arrangements 
for hospitalization were being made, 


oby LOUS.,. 


he was given 2 Gm. of Gantrisin solu- 
tion, half of this by vein, the other 
half intramuscularly. Three hundred 
thousand units of aqueous penicillin 
G@ and 900,000 units of procaine peni 
cillin were injected together into one 
gluteal area, and 20 units of Lipo- 
Adrenal Cortex in cottonseed oil into 
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the other. This happened to be the 
only immediately available adrenal 
substance. He was admitted to the 
(‘communicable Disease Department 
of Children’s Hospital, San Francisco, 
about one-half hour thereafter. 

On admission, no significant addi- 
tional findings were made except that 
his blood pressure was 90/60, and 
that his rectal temperature had risen 


to 40° ©. He was still ashen gray 
and extremely ill. 
After institution of therapy, the 


following history was obtained: The 


child had been well until the day 
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of which were polymorphonuclear 
leukocytes; sugar, 77.9 mg. per cent 
(normal 60 to 90 mg. per cent) ; pro- 
tein, 188.8 mg. per cent (normal 20 
to 40 mg. per cent); chlorides, 692 
mg. per cent (normal 720 to 740 mg. 
per cent). There were gram-negative 
diplocoeci visible on the direct smear. 
The culture showed organisms re- 
sembling meningocoecus. Blood: 
white blood cells 24,100; polymorpho- 
nuclears 89.5 per cent with slight 
toxie granulation; filamented 41; 
nonfilamented 45.5; juvenile 3. Uri- 
nalysis: Essentially negative (speci- 


prior to entry, when he developed a men collected April 2). Lumbar 
TABLE I 
Ist 2NbD SRD 4TH oTH 
24 HOURS 24 HOURS 24 HOURS 24 HOURS 24 HOURS 
Fluid 1,000 c.e. 1,000 ce. Fluids and diet in normal amounts 
.V. iV. 
Sodium 2 meq 0 
elysis 
Potassium 6 meq. 6 meq. 
LV. clysis 
4 meq. 
elvsis 
Sulfadia 1.5 Gm. 1.5 Gm. 3 Gm. 3 Gm. 3 Gm. 3 Gm. each 
zine elysis clysis orally orally orally 24 hr. for 
sodium sodium four days 
salt salt ) 
Ilydro 00 mg. 100 mg. 
cortisone iV. LV. 
Cortisone 100) mg. 100 mg. 50 mg. 25 mg. 
I.M. 1.M. 1.M. I.M. 
ACTH 80 units 80 units 
gel I.M. I.M. 


fever, became pale and listless, and 
vomited repeatedly over a period of 
three hours. He had then improved 
when aspirin was given to him. 
Early on the morning of admission, a 
“rash” was first noted by the parents. 
Although the fever had subsided, he 
complained of pains in his legs, and 
headache. He then ate a normal 
breakfast and lunch and was quite 
happy and playful. Shortly before 
he was first seen, he had again be- 
come listless, the “rash” was spread- 
ing rapidly, and his color had become 
poor. 

Laboratory findings on admission 
were as follows: cerebrospinal fluid, 
cloudy, with 2,440 cells, 98 per cent 


puncture was not repeated. The total 
white blood count and differential 
count had gradually returned to nor- 
mal by the time of discharge. 


The treatment schedule 
is given in Table I. It may be noted 
that sodium sulfadiazine and sulfa- 
diazine were employed despite the 


Treatment.- 


initial use of Gantrisin because of 
our greater familiarity with these 
drugs. Intravenous and subcutane- 


ous fluids and medications were given 
at a constant rate through each 
twenty-four-hour period. Cortisone 
was injected intramuscularly at 
twelve-hour intervals; ACTH gel was 
given intramuscularly once a day. 
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Course—Four hours after admis- 
sion, the child’s color was very much 
improved, and there were no new 
petechiae. His temperature was 37.2° 
(. reetally eight hours after admis- 


sion. By sixteen hours, he was quite 
alert, but still nauseated. Twenty- 
four hours after admission he had 


two short generalized convulsions and 
a transient ecardiae arrhythmia, 
thought to be due to toxie myo- 
carditis. He was sedated with so- 
dium pentobarbital and had no further 
seizures. An electrocardiogram showed 
no evidence of potassium deficiency. 
l‘orty-eight hours after admission he 
began to take and retain oral fluids; 
his petechiae were fading, and his 
neck stiffness had decreased. His 
improvement was rapid, and he was 
discharged on the eleventh hospital 
day. He was last seen on May 25, 
1953, fifty-five days after the onset 
of his illness, and was entirely well. 
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MENINGOCOCCEMIA 


SUMMARY 
A severely toxic child with meningo- 
eoccemia treated with intravenous 
hydrocortisone in addition to specific 
therapy has been presented. 
The necessity for a rapidly acting, 
effective, “antitoxic” preparation has 
been discussed. 


The hydrocortisone solution used in this 
ease was supplied by Merck and Company, 
Inc., to Dr. Peter Forsham at the University 
of California Medical Center. 

The authors are indebted to Dr. Forsham 
for making this supply available to them 
and for his counsel regarding its administra 
tion. 
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therapeuties in i 1 ad ehild 

ane to present the ration le for ordet 
ing topical edication Of all the 
dermatologic thernpeutie prepara 
tions, ointment: the most com 
monly preseribe | remedies. as well 
nas the most reque! thy abused class of 


pre parations Mintments are too fre 


quently prescribed without a eclear- 


eut indieation for the ir’ LIS¢ and often 


re responsible for the so called eon 
clermatitis venenata 
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will 


tact dermatitis 
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underlying principles of ointment 
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DEFINITION OF AN OINTMENT 

An ointment mav be defined as 
topical remedv of semisolid consist 
eney prepared by incorporating nie 
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local application to 
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the kin usually with a certain 
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OF THE OLDER AND NEWER OINTMENT 


ND RELATED PREPARATIONS IN TopricaL PEDIATRIC 


THERAPEUTICS 


AND E. E. LEUALLEN, D.Sc.., 


kinds of ointments, depending upon 


the therapeutie Is the rem- 


effect 


purpose, 
superficial 
, OF 


ly intended for 
is the 
the 


protection of the skin 


edit ment intended to reach 
corium, subeutaneous fat, 
the blood 


apparent that the first 


or to he absorbed by 
ream? It is 
n ointment is cor 


step in preseribing : 


reet diagnosis. whieh is followed in 


turn by the proper application of the 
is important 


therapeutic remedy, It 


for the physician to have not only a 


clear understanding of the dermato- 
sis and a knowledge of the therapy 


the 


involved. 


also some idea of 


indieated, but 
histopathologic structures 
Further, it is important for the pre- 
seriptionist to understand the phys- 
ical properties of the ointment bases 
ordered and their relative penetration 
into the layers of the skin. 

Ointment bases are generally elassi- 
fied either according to their penetra- 
bility, i.e., their absorption into the 
various layers ol the skin, or aceord- 


ing to their composition. 


CLASSIFICATION ACCORDING TO PENE- 


TRABILITY 
KM pidemiec ointments are usually used 
as protectives and for prolonged con- 
the skin. 


These ointments are not absorbed by 


tnet of medication with 
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the skin. Petrolatum, waxes, and 
other hydrocarbons are used as bases 
for this class. 

olntments will 
the 


and the subepidermal layers of the 


Kndodermic pene 


trate somewhat into epidermis 


skin. Many of the ointments in this 
group contain anesthetic or antisep- 
The antihistamine 
The 


medicaments in- 


tie medicaments. 
‘reams also belone to this group. 
for such 
the ve 


fat, hvdrous wool fat, 


Hases used 


clude getable oils, lard, wool 


and combina 
tions of these substances. 

Diadermie ointments will yield the 
absorption, and are 
the 
the 
type of base such as hydrophilie oint 


ment, U.S.P. 


createst repre- 


sented by polyethylene glycol 


hases and oil-in-water emulsion 


INDICATIONS FOR THE USE OF EPIDERMIC, 
ENDODERMIC, AND DIADERMIC 
OINTMENT BASES 
The selection of an epidermie, endo- 
dermic, or diadermic ointment base is 
the le- 


sions, their location, whether situated 


governed by the extent of 
superficially or deep in the stratum 
corneum, epidermis, corium, or in the 
for 


Thus, eX- 


feet 


subeutaneous tissues. 


ample, in treating athlete’s 


dermatophytosis the keratolytie 
remedy is best incorporated in ordi- 
nary petrolatum since the problem 


concerned in the proper management 


fungus infection is one in 
the 


fined only to the stratum corneum. 


of this 


which fungi are superficial, con- 


Keratolysis in this instanee consists 
in causing a peeling of the dead epi- 


dermis in which the fungi live and 


thrive. Accordingly, it is unnecessary 
to use ointment bases belonging to 


the endodermie or diadermic types. 
In the management of seabies, the 


scabetic female mite lcarus scabier 





THERAPEUTICS 





579 


the 
the 


her eggs in 


burrows and lays 


stratum corneum and perhaps 
most superficial layer of the epider- 
mis. Again, the ideal type of an oint- 
ment base is one belonging to the epi- 
dermie class. Precipitated sulfur in- 


corporated in petrolatum is an exeel- 


lent and efficient scabieticide. While 
many of the newer synthetic chem- 
icals employed as scabieticides are 


now marketed in the form of a cream 
which will penetrate into the deeper 
lavers of the skin, worth-while results 
can be obtained equally as well with 
sarcopticides incorporated in petrola- 
tum alone. 

When lesions are located deeper in 
the skin, it becomes necessary to re- 


sort to ointment bases that are more 


penetrating. In ecthyma, lor exX- 


ample, the lesion involves a small por- 


tion of the corium and use ean be 


made of an antibiotie in an ointment 


hase of the cndodermie or diadermic 


group in order that the penicillin or 
bacitracin prescribed will reach the 
streptococci and staphylococei located 


in the 
therapy 


eorium, Similarly, topical 


for absorption and penetra 
tion into the corium in such dermato- 
ses as erythema induratum, erythema 


nodosum, granuloma annulare, lesions 


involving the hair follicles and their 


sebaceous glands, the sweat ducts and 


their ducts, demands that the par 


ticular ointment base belongs either 


to the endodermie or to the diadermie 
evroup.’ 


Many of the 


tended for systemic effect during the 


hormone creams in- 


*Livingood 
reported CLivingoor 


ind his co-workers have recentls 
Nilas'na. S., King 


. & & 


Ww. C., Stevenson, R. A., and Mullins, J. F-.: 
Pyogenic Infections Treated With Neomycin 
ci ae A. 148: 334-339, 1952) that neomycin 


water-miscible base wa 
than neomycin in 
I 


incorporated in aA 
somewhat effective 


petrolatum-lanolin base t is possibl that 
the therapeutic effectiveness of the antibiotic 
in the latter base was due to the fact that 
nost of the pyodermata in the series studie 


were uperficial impetiginized lesion 
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TABLE I. 


CHILDREN 


DEKRMATOSIS 


impetigo con 


ag ¢ 
tagiosa 


Kethyma 


Furunculosis* 


Tinea cireinata 


Tinea capitis 
animal and 
human types 


Dermatophy 
ath 
foot 


tosis 


lete’s 


Seabies 


Urticaria, 
lichen urti 
eatus and ery 
thema multi 
forme 


Pediculosis 
capitis 


Atopic derma 
titis 


Seborrheic 
dermatitis 


Miliaria 


FA 


misnomer 


WITH 


This 


THE 


HISTOPATHOLOGIC 
OF LESION 


I. 


SITt 


Stratum corneum 
and epidermis 


Epidermis and 
corium 


Epidermis and 
corium 


Stratum corneum 


Stratum 
Hair and 
follicle 


corneum 
hair 


Stratum 
Intraep.dermal 


vesieles 


corneum 


Stratum corneum 


Corium (blood 
vessels 

Hair shaft and 
scalp 


Corium and epi 
dermis 


Epidermis and 
corium 


Corium (sweat 
glands and 
duets) and 


dermis 


epi 


is generally 
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periporitis 


OF 


BASE INDICATED 


rHERAPEU TIE 
INDICATION 


Frequent Dermatoses 


Germicides 
Antibioties 


Germicides 
Antibioties 


Germicides 
Antibioties 


Fungicidal 


Fungicidal 


Fungicidal 


Seabeticidal 
Sarcopt icidal 


Antihistaminies 


Pediculicide 
Antihistaminies 
Stimulants 


Keratolytic 


Keratoplastie 
Emollient 


staphylogenes in 
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TOPICAL THERAPEU- | 


TIC REMEDY 
OF CHOICE 


Ammoniated mer 
eury 
Penicillin 
Bacitracin 
Aureomycin 
Ammoniated 
cury 
Penicillin 
Bacitracin 
Aureomyein 


mer 


Ammoniated 
eury 
Penicillin 
Bacitracin 
Aureomyein 


mer 


Iodine 
Ammoniated 
eury 
Salicylic acid 
Undeeylenic acid 


mer 


Iodine 
\mmoniated 
eury 
Salieylic acid 
Undecylenie acid 


mer 


lodine 
Ammoniated 
eury 
Salicylic acid 
Undeeylenic acid 


mer 


Precipitated sul 
fur 

Newer synthetic 
chemicals 

** Kwell’’ and 
‘*Eurax’’ 
Pyribenzamine 
Benadryl 


DDT Precipitate: 
sulfur 


Pyribenzamine 
jenadryl 

Coal tar 
tar 


pine 


Salieylie acid 
Precipitated 
sulfur 


Lanolin 


\ 


FREQUENT AND INFREQUENT DERMATOSES GENERALLY SEEN IN INFANTS AND 
HISTOPATHOLOGIC SITES OF LESIONS AND TYPE OF OINTMENT 


TYPE OF _ 
OINTMEN’I 
BASE 


Epidermic 


Endodermiece 
Diadermie 


Endodermie 
Diadermie 


Epidermie 


Diadermic 
Endodermie 


Epidermiec 


Epidermie 


Diadermie 


Epidermic 


Diadermic( ? 


Endodermie 


Epidermic 
Endodermic 


Endodermic 


infants and children 
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16. 


18, 


20. 


DERMATOSIS 
Pityriasis 


rosea 


Molluscum 
contagiosum 


Verruca vul 
garis 
Herpes sim 
plex 


Herpes zoster 


Varicella 
Hemangioma 


Cavernous an 


gioma 


\ene vulgaris 


Erythema no- 
dosum 


Erythema in 
duratum 


Psoriasis 


Lichen planus 


Lupus ery- 
thematosus 


Lichen scro 
fulosorum 


Sarcoid 


Granuloma 
annulare 


PEDIATRIC 


HISTOPATHOLOGIC 
SITE OF LESION 
Epidermis and 
stratum corium 


Epidermis 


Epidermis and 


corium 


Epidermis (and 


corium? 


Epidermis (and 


corium ?) 
Epidermis 
Corium (capil- 
laries ) 


Lower corium and 
subcutaneous 
tissue (blood 
vessels ) 
Perifolliculitis 
(epidermis and 
corium ) 


2. Less Frequently Seen 


Upper portion of 
subcutaneous 
tissue (blood 
vessels) also 
corium 

Lower corium and 
subeutis (blood 
vessels ) 
Epidermis and 
papillary bodies 


Epidermis and 
upper corium 
Kpidermis, corium 
(dermal append- 
ages 


Upper corium 
(hair follicles) 


Boeck ’s-corium 
Darier-Roussy ’s 
subcutaneous 

tissue 


Corium 


TABLE I 


CONT’D 


THERAPEUTIC 
INDICATION 
Keratolytic 


Keratolytic 

Electrocoagula- 
tion 

Keratolytic 

Electrodesiccation 


Keratolytic 
Keratolytic 


Keratolytic 
Excision 
Electrocoagula 
tion 

Dry ice 
Excision 

Dry ice 
Radium 
Roentgen ray 


Keratolyt ic 


? 


Antiphlogistie (?) 


Alterative 


Ant iphlogist ic (? 


Alterative 


Keratolytic 
Antipsoriatic 


Alterative 


Antihistaminics 
Stimulants 


Vitamins 
Alterative 
Stimulant 


Stimulant 
Alterative 


Keratoplastic 
Stimulant 


) 
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TOPICAL THERAPEU 

TIC REMEDY 

OF CHOICE 
Precipitated sul- 

fur 
Salicylic acid 
Salicylic acid 
Surgical 
Salicylic acid 
Surgical 
Salicylic acid 


Salicylic acid 


Salieylie acid 


Surgical 


Surgical 


Sulfur 


Salicylic acid 


Dermatoses 


Mercurial oint 
ment 
Iodine 


Mercurial oint 
ment 

Thymol iodide 
Ammoniated mer 
eury 

Salicylic acid 
Chrysarobin 
Mercury salicy 
late 


Pyribenzamine ) 


Senadryl j 
Sulfur-salicylic 
acid ye 
Ichthammol J 


Vitamins A and ) 
D 

Cod liver oil f 
Thymol 
Ichthammol ) 
Cod liver oil j 
Salieylie acid 
Pine tar ointment 





581 


TYPE OF 
OINTMENT 
BASE 


Endodermic 


Epidermic 


Endodermic 
Epidermic 
Epidermic 


Epidermic 


Diadermic 
Endodermic 


Diadermic 


Diadermic 


Epidermic 


Endodermic 


Diadermic 


Diadermic 


Diadermic 


Diadermic 


Diadermic 





DERMATUSIS 


Ichthyosis 


10. Keratoderma 
palmaris et 
plantaris 

ll. Epidermolysis 
bullosa heredi 

taria 


12. Kaposi’s vari 


celliform erup 
tion 
Variola 

14. Keratosis fol 


licularis 
Darier’s dis 


ease) 


Dermatitis 
herpetiformis 
Duhring 's 


disease 


16. Avitaminosis A 


1. Xeroderma 
pigmentosum 


ie Hvydroa nesti 
vale 


Favus 


+. Lupus vul 
garis (rare in 
United States 


TABLE IT. 


COMPOSITION 


Hydrocarbon 


Oleaginous bases 


Water-in-oil bases 
Oil-in-water bases 
Soluble bases 


bases 





THE 


HISTOPATHOLOGIC 
SITE OF LESION 
Epidermis and 
appendages (se 
baceous and 
sweat glands in 
severe 


eases 


Epidermis and 
corium (? 


Epidermis anc 
corium 


Epiderm s and 


eorimum 


Epidermis and 


eorium 


Epidermis and 


corm 


Kpidermis and 
corium 


Epidermis and 
corium (sweat 
and sebaceous 
glands in se 

vere 


cases 


$. Dermatoses 


Epidermis and 
corium 


Epidermis and 
corium 


Perifollicular 


aren n cormm 


Upper corium 
mostly 

Secondary ep 
dermis 


JOt 


RELATIONSHIP OF 





RNAL OF 


TABLE I—ConrT’p 


THERAPEUTIC 
INDICATION 


Keratoplastic 
Emollients 





Ker atoly tie 
strong ) 

\lterative 

Protective 


Astringent 


\ntibioties 


Keratolytic 


Keratolyt ic 
Vitamins 


Keratolytic 
Stimulant 


Vitamins 
Emollients 


Seldom 


Sun screen (pro 
tective 
Sun screen (pro 


tective 


Fungicidal 


Antibiotic 


PENETRATION 


Epidermie 
Epidermic to 
Somewhat 


Endodermi« 


Rasily 


slight endodermic 


endodermic 


to diadermie 
endermie and diadermic 


Encountered 


COMPOSITION 


Carhbowaxes, 
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TOPICAL THERAPE! 
TIC REMEDY 
OF CHOICE 

Salicylic acid 

putter, 


(Cocoa 
lard, goose 
grease, almond 
oil, olive oil, ete, 
Salicylic acid 
Mercurial 
ment 


ont 


Zine oxide oint 
ment 


\ureomyein 


Salieylie acid 


Sulfur, salieylic ) 


acid 


Resorein 


Vitamin A oint 


ment 


Sulfur 
Oil of cade 


Vitamin A 
ment 

Olive oil, eod liver 
oil, almond oil, 


ont 


goose grease 


(Rare 
Phenyl salicylate 
Titanium dioxide 
PABA 
Menthyl salicylate 


Chry sarobin 

Citrine 
\mmoniated 
eury 


ointment 
mer 


streptomveimn 


ro PENETRATION 


TYPE OF 

OINTMENT 
BASE 

Diadermie 


Epidermiec 


Endodermic 


Epidermie 


Diadermie 


Epidermie 


Endodermie 


Diadermie 


Endodermie 


Diadermie 


Epidermie 
Epidermie 


Diadermice 


Diadermic 


EXAMPLE 


Petrolatum, paraffin 


Olive oil, lard 


Lanolin, hydrophilic petrolatum, 


U.S.P. 





Hydrophilic ointment, U.S.P. 
polvethylene glycols 
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climacteric period and for the treat- 
nent of aene during adolescence, and 
(A and D) contain 
as their The old- 
fashioned oleate of mereury and the 
ointment 


vitamin creams 


Carbowax bases, 


mereurial rubs (mereurial 
dispensed in waxed papers) are ex- 
amples of medications that were pre- 
scribed for the systemic effects of 
mereury in the treatment of syphilis. 


In order to appreciate the particu- 


ar applications of each type of oint- 
ment base, it is necessary to under- 
stand the histopathologic pictures of 
The 


outline given in Table | briefly sum- 


the dermatoses being treated. 


marizes the location of the more com- 


mon dermatoses of infants and ehil- 
dren and is helpful in selecting the 
type of ointment base required. 
OINTMENT BASES CLASSIFIED ACCORDING 
TO COMPOSITION AND PHYSICAL 


CHARACTERISTICS 
bases. 


1. Hydrocarbon Examples 


ire petrolatum, liquid petrolatum, 
and paraffin. 


2. Oleaginous bases. These are fats 
and waxes, 
Water-in-oil 


emulsions are produced when water 


3. Emulsion — bases. 
is absorbed by certain bases such as 
hydrophilie petrolatum, U.S.P. Oil-in- 
water emulsions such as hydrophilic 
ointment, U.S.P. 

4. Soluble 


glycols, Carbowaxes. 


bases. Polyethylene 


DISCUSSION OF OINTMENT BASES 


Hydrocarbon Bases. Petrolatum, 
U.S.P., is a purified, semisolid mixture 
of hydrocarbons of vellowish to light 
amber color obtained from petrolatum. 
Used topically, it covers and protects 
Be- 


ing completely inert chemically, it is 


the skin from external irritants. 
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compatible with any medicaments 
that may be incorporated in it and is 
not subject to rancidity. 
disadvantages are its greasy nature, 
difficulty in 
skin and 


and its inability to absorb more than 


The major 


removing 
clothing, 


leading to 
petrolatum from 
about 5 per cent of water. 

Petrolatum alone is not suitable as 
a base for ointments to be used in 
exudative skin lesions since it tends 
to trap the exudation giving rise to 
an acute eczematoid dermatitis. For 
such a purpose pastes or hydrophilic 
petrolatum are indicated. 

Although petrolatum is ordinarily 
regarded as an innocuous substance, 
it can occasionally cause sensitization 
of the skin.” 
gredient of many commercial prod- 


Furthermore, it is an in- 


ucts such as Aquaphor (Duke), Der- 
movan (Texas Pharmaeal Co.), Albo- 
lene (MeKesson ), 
Ointment Base (Burroughs Wellcome), 
Hydrosorb (Abbott), Qualatum (AI- 
(Parke, 


Many of the so-called nonallergie or 


Cream Greaseless 


may), and Unibase Davis). 


hypoallergic cosmetic creams and 
many of the newer emulsion bases 
contain petrolatum or mineral oil. 


The Almay emulsion base is entirely 
free of petrolatum or mineral oil, 
White petrolatum, U.S.P., 
that 
by various means such as solvent ex- 


is petro- 


latum has been decolorized 
traction or percolation through bone 
black or absorptive clay. It has been 
customary to use white petrolatum in 
the preparation of ointments contain- 
ing colorless or white ingredients. 
White ointment and yellow ointment 
are recognized by the United States 
Pharmacopeia as bases for the prep- 
aration of several official ointments. 
White ointment contains 95 per cent 
cent 


petrolatum and 5 


white 


per 
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white wax; yellow ointment contains 
the same proportions of yellow petro- 
latum and yellow wax. These prod- 
ucts formerly contained 5 per cent of 
wool fat.* 

Paraffin, N.F., is related 
chemically to petrolatum, being a mix- 


ele sely 


ture of solid hydrocarbons obtained 


from petroleum. It is used only to 


stiffen ointments. 


Oleaginous Bases.—Lard is_ less 


popular today than formerly, prin- 


cipally beeause of the ease with 
which it becomes raneid under the in- 
fluence of moisture, air, and light. 
Through oxidation and _ hydrolysis, 


the esters of lard are decomposed to 
various peroxides, ketones, aldehydes, 
and acids which are malodorous and 
irritant. 

N.F., contains 


esters 


Benzoinated lard, 


eertain acids and extracted 


from Siam benzoin. These substances, 
in addition to providing a pleasant 
aroma, serve as antioxidants, being 
themselves more easily oxidized than 
the fat. 
well as lard and are more stable. 


Suet, N.F., 


Newer bases penetrate as 


is the internal fat of the 


abdomen of the sheep. It is much 


firmer in consistency than lard and 
finds little use in the preparation of 
ointments. 

Hydrogenated vegetable oils. When 
certain liquid vegetable oils contain- 
ing unsaturated linkages are hydro- 


genated, and thus converted to sat- 


urated compounds, they become soft, 


unetuous solids, suitable for use as 


ointment bases. Examples of such 


has been deleted from formulas 
XIV because of sensitization re 
ported by some dermatologists a fact very 
much overestimated in the opinion of one of 
the writers (H. H. P.). In a large practice 
which covers a period of over thirty years. the 
writer has encountered only a single instance 
of sensitivity to wool fat. However, wool fat 
will remain official per se so that it may be 
used by 


*Wool fat 
in the U.S.P 


physicians when indicated 
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produets are Crisco and Spry, origi- 
nally manufaetured for culinary use. 
The reaction involved is essentially 
as follows: 
H. 
R.CH-:CTLR = R.CTL.CHLR. 
Theobroma oil, U.S.P. but- 


ter, cocoa butter), is the fat obtained 


(cacao 


from the roasted seeds of Theobroma 
cacao. Although used principally as 


a suppository base, this yellowish 


white solid is also valuable in der 
matology as an emollient and as a 
component of skin creams. 

increase the 
The United 


Pharmacopeia recognizes both 


Beeswax is used to 


firmness of ointments. 
States 
yellow wax and white wax, the latter 


having been bleached by oxidizing 


agents such as potassium permanga- 
nate or peroxides. White wax is some- 
what more flaky than yellow. 

Spermaceti, U.S.P. (cetaceum), ob- 
tained from the head of the sperm 
whale, oceurs as a white. somewhat 
translucent, slightly unctuous mass. 
It gives firmness and velvety sheen 
to ointments. Spermaceti will pene- 
trate the skin slightly. 

Emulsion Bases. 
the 


type. 


These may be of 
the 
Certain bases are capable of 


water-in-oil, or oil-in-water 
taking up water or aqueous solutions 
to form water-in-oil 
emulsions retaining the characteristic 


stable (w/o 


consistency of ointments. Because of 
this ability to absorb water, they are 
called absorption bases, an unfor- 
tunate term in view of the dermatolo- 
gist’s interest in skin penetration and 
In products the 
water is dispersed throughout the oil, 
the latter being the continuous (ex- 
ternal) phase and causing the prod- 
ucts to be greasy to the touch. 


absorption. these 
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In the oil-in-water (o/w) type of 
emulsion known as washable 
hases, the oil is dispersed through the 
aqueous phase, leading to a product 
that mixes with water and is easily 
removed from the skin or clothing by 


bases, 


washing. 


Wool fat, 
anhydrous lanolin, is a classic ex- 


U.S.P., also known as 


ample of an absorption base. It owes 
its water-absorbing power to the pres- 
enee of cholesterol and related sterols, 
about 7 per cent of which are in the 
free state, the rest as esters of high 


FORMULAS FOR ABSORPTION 


BASES 


TABLE ITT. 


Hydrophilic Petrolatum, U.S.P. 
White Petrolatum 86 Gm. 
Stearyl Aleohol 3 Gm. 
White Wax 8 Gm. 
Cholesterol 3 Gm. 
Ointment of Wool Alcohols 
British Pharmacopoeia 


Wool Alcohols 3 Gm. 
Paraffin 12 Gm. 
White Petrolatum 5 Gm. 
Liquid Petrolatum 30 ec. 
lquabase University of Town 
Hospital 
Cholesterol 3 Gm. 
Cottonseed Oil 6 Gm. 
White Petrolatum 9) Gm. 
{rlacel Absorption Base 
Arlacel C (Atlas Powder Co.) 5.0 Gm. 
White Wax 2.5 Gm. 
Petrolatum 30.0 Gm. 
Liquid Petrolatum 13.0 Gm. 
molecular weight fatty acids. A mix- 


ture of these alcohols (sterols) is 
commercially available as wool aleo- 
hols and is used like wool fat to im- 
properties to 


part water-absorbing 


ointment bases. 
Wool fat oceurs as a brownish yel- 


low, tenacious, unetuous mass, with 
not more than a slight odor of wool. 
It belongs to the endodermie group 
Wool fat will 


pick up twice its weight of water, 


of ointment bases. 


emulsion. 


water-in-oil 


forming a 


Hydrophilic petrolatum, U.S.P., was 
formulated to provide a modern ab- 
sorption base of good quality prepared 
from easily available, standardized in- 
gredients. It is capable of taking up 
twice its own weight of water without 
difficulty. 
just sufficiently to melt it and the 


The base should be heated 


water or aqueous solution, at room 
temperature, added in small portions 
with constant agitation. 

Formulas for hydrophilie petrola- 
tum and other absorption bases are 
Table III. The Arlacel C 


one of these formulas 


given in 
used in 
emulsifying agent comprising a fatty 


is an 


acid ester of hexitol anhydride. 
Ingredients of Modern Bases. 

Cetvl Aleohol, N.F., also as 
palmityl aleohol, is principally CH,- 
(CH.),,CH.OH, the rest consisting of 
other solid aleohols normally present 
in the natural esters from which the 
product is obtained. 
usually supplied as white, unetuous 


known 


Cetyl alcohol is 


fiakes or granules. In econjunetion 
with a suitable surface-active agent 


such as sodium lauryl sulfate it aids 
the preparation of stable oil-in-water 
emulsion bases. 

Cholesterol, U.S.P. Cholesterol (C.,- 
H,,OH) is a steroid aleohol. 
as white or faintly vellow, almost odor- 


It occurs 


less, pearly droplets or granules, and 
is found widely distributed in all ani- 
mal fats, volk of eggs, brain, milk, fish 
oils, wool fat (10 to 20 per cent), ete. 
added to 


absorption 


Cholesterol, when fats or 


hydrocarbons, produces 
bases, products capable of taking up 
water to produce emulsions. 
Cholesterol is devoid of sensitization 
and may be used in place of wool fat 
where wool fat 


in those instances 


causes sensitization. 
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Meth, iparaben und props lparaben 
re, respectively, the n ethvl and pro 
pvl esters of parahyvdroxvbenzoic aeid 
These are preservatives, the first being 
elfec ( iwalnst wilds, the latter 
ivainst Casts 

Sodium laurvl sulfate, U.S.P. (sedi 

1 ~ iitas is available under its 
iffie name and also under a variety 
ot trace mes such s Giardinol WA, 
Duponol ¢ nd trium It is a mix 
ture of sodiu ilk sulfates consist 
ng chiefly of sodium laurvl sulfate 
CH,|/CH CH.0 SO.Na Sodium 

ul sulfate occurs as small, white or 
lvht ellow ervstals, having a slight 
characteristic odor, or as a white pow 


ler It is an anionic surface-active 
gent used in many cosmetic prepara 
tions as an emulsifving and wetting 

ent. It is quite soluble and is used 
n ery stall quantities in aqueous 


SOLUTIONS 


Spans and Tweens are nonionic sur 
cre-active avents supplied by Atlas 
Powder Compan) The Spans are 
inti esters of such fattv acids as 
hi palmitic, stearic and oleie, with 

Y 0 i arides lerived rom sorbi 
0 e Tweens are lerived from the 
Spal ) adding polvVoxvethviene 
1101S 0 rhe noneste rified ivdroxyvls 
ihe Spans heretore, are esters while 
‘ I'weens re e same esters nodi 
ed hb dding o1 rough an ethe 
nut adiaitior vyatel solubilizing 

a S Spans tend to fe oOll-solubie 
ile weens tend to be watel soluble 

( skdierabl idifieation ol these 


owever, can he induced 


) sult | marie’? nad 3 cdjustme nt ol 
it) ‘ ioviliv ratty eld 
enk ‘ cl tin drophili Wate! 
! exito esici tie mad wlVON 
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Stearv! 


of solid aleohols consisting prineipall 


of steary 


similar to eetv! aleohol soth aleohols 
impart some degree of luster to ont 
ments 

Washable bases. being oil-in-water 
emulsions in which eaeh oil particle 
completely surrounded by water, do 
not displav the creasiness of the ab 
orption bases The re easih 
vashed from the skin or clothing wit! 
vater 

In a sense, these washable emulsion 
bases represent an extension of the 
Ider vanishing cream type of produet 
The classic vanishing cream is a mix 
ture of potassium, ammonium, or so 
dium stearate with water, holding tn 
emulsified form some free stearie acid 


(ilveerin or other hveroseopie agent its 


used to prevent drving out. <A basic 
formula 1s 
Stearn \eid & (rn 
(riveerin 5 
Potassium Hydr ‘ Gn 
Water 2 
Vanishing reams oO he olveer 
monostearate pe ave the advantagt 
of greater ease of manutacture an 
improved keeping qualities. A typ 
produet IS 
Glycery Mi ~ S| Gn 
Spern » (; 
triveerT = 
Water ss 
Methvipa ‘ 0G 
The SKE indicates *selt-emulsit' 
ing’’ and designates a glyceryl mono 
Stearate to which a stearate soap 
other surtace-active agent has heer 
ulded 
\ major disadvantage o anishin 
ream as ehiele Ss tS ack ot con 


appearance 


aleonotl { 


aleohol, CTI 


and 


S.P., is a 


properties, 





meinturee 


Cll CHLOH 


it 


IS 
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tibility with so many of the me 


cinal agents emploved by the derma 


ilowist 


Strong electrolytes (ionizing 


lead 


with the separa 


lis), aeids, and alkalies to de 


omposition, usually 
on of water and/or the development 


granular appearance, This dis 


idvantage has been largely overeome 


1 the modern washable bases 


livdrophilie ointment, U.S.P.. is a 


rood example of a modern emulsion 


water type It is 


nse of The oil in 
omnpatible with a wide range of medic 


ents. does not bheeom rancid or 


ndergo bacterial decomposition, and 


s water-washabl As shown in Table 
I]. such ointments are endodermie and 
diadermie, i.c., medication contained in 


into the 


em penetrates deep] 
orm al d subcutaneous tissues and 
n be picke ip in the circulation 
Formulas for washable hases are given 


} \ } Ss PoR WAS E BASES 
j Ointment. T.S.F 
Ss ary \ rt 25 Gn 
\\ Pet lat 25 Gn 
Propvle Gl 12 Gn 
' I ? Sulfate 1 Gn 
Met vipar , 95 mg 
Props]j 2 om 
W rT 7 Gr 
8 P} Pr: i 
oo 42 
5 Gn 
\ e Ws OG 
t é G Gn 
~ ~ ‘ 2 Gr 
v: 72 
e Sa 14 G 
0 Gn 
\ Petr 4 Gy 
; (y 
Ema 
} 2 G 
50 2 G 
~ v] Sulfate G 
\ +4 
7 
~t v G 
~ 6 ( 
( é ( 
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INDICATIONS FOR OIL-IN-WATER AND 


WATER-IN-OIL 
The 


emulsion 


TYPES OF EMULSIONS 


oil-in-water (o/w) type of 
when 
the 


(corium and subeutaneous tissues) is 


hase is indicated 


ereater penetration into skin 


desired and when systemic effect (ab- 


sorption) is required for the larger 


blood vessels are located in the mid- 
corium and the lowermost portion of 
the the 


On the other hand, the water- 


corium and in subcutaneous 
tissues. 
in-oil (w/o) type of emulsion is an 
preparation when an emol- 
effect Many of the 
dermatoses and chil- 


dren are accompanied by a dryness of 


excellent 
lient iS desired. 
seen in infants 
the skin Lack of sebaceous secretion 


may be either caused by a congenital! 
XeFrosIs. i¢hthvosis vulgaris 
Drv- 


many 


disorder 


or acquired avitaminosis A 


ness ol the skin is also seen l 


dermatoses suel as atopie dermatitis 


lichenification ), ete. A drv skin calls 


lor the use of emollients ol which the 


water-in-oil w/o) type of emulsions 


is representative 
The 


greater absorption of medica 


ments when applied in emulsion bases 
frequently calls for a reduction in the 
eoneentratiol or the active medica 
ment ordered Thus, such chemicals 
l ] 
as bore acid, ammonilated mereur 
} 4 4 4 
and ¢oal ar aerivatives ma\ ead 0 
toxie symptoms when applied over ex 


( SKI? Accord 


igi lrequent rinaivses should fe 


earried out routinelv when such reme 


des are preserpped 


Soluble Base s T n ¢ polveth\ 


YIVCOIS ( arhowaxes eonstitute : 


vrournp oOo! vreaseiess pases Whicl are 


mpletels 


coms water-soluble and POSS@SS 


the greatest endodermic and diadermic 


The polvethviene gl) 


eoiIsS are 


misolid dependme 


quid SOllId Of} se 
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The 


molecular weight, the more 


ipon their molecular weight. 


nigher the 


solid the preparation. Thus, the poly 


ethylene giyeols having a molecular 


weight up to 1,000 are liquid, those 


molecular weight hetween 


navineg a 
1,000 and 2,000 are semisolid and those 
a molecular weight above 2,000 
The 


applied to the 


mavinwe 


are solids trade name ‘‘Carbo 


ViiX IS solid eom 


pounds. The average molecular weicht 
the number associated 


1500. 


is indieated by 


with the name. thus Carbowax 


(‘arbowax 4000, ete 


glyco ointment, 


Polyethylene 


U.S.P., consists of a mixture of equal 


parts of polvethyvlene glyeols 100 and 
LOO 


It is a water-miseible (i.e., solu 


ble) ointment base showing essentially 


no incompatibilities with dermatologic 


medicaments. By varying the ratio of 


liquid, semisolid, and solid pols 


ethylene glycols, it 1S possible to con- 
consistency of the 


trol precisely the 


resultant base. The softening induced 


by some ingredients such as organic 
acids and phenol can be overcome by 
the inelusion of 5 


aleohol Not 


water can be added without liquefae 


per cent of cety! 


more than 3 per cent 


tion 
Suppositories made wit h Carbo- 
Waxes are becoming popular since 


their use ensures that the medicaments 
ordered will he dissolved in the reetum 
and absorption encouraged 

When a 


are combined in equal pro 


Pastes powder and an 
omtment 
portions, the composition of the newly 
differently 


Such a 


formed preparation acts 


from an ointment prepara 


tion is called a paste and is remarkable 


for its potential absorptive property. 


\ paste, hecause it is porous, takes up 


fluids and exudates much as a sponge 


absorbs water. 
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Pastes differ from ointments in hay 
ing a much higher pereentage of pow 
der, usually either tale or stareh 
Some pastes have as much as 70 per 
cent of powder, this causing them to 
exert a drying effect upon the skin 

Lassar’s plain zine paste (zine oxide 


paste, U.S.P named after lLassai 
the German dermatologist, is made up 
of 25 per cent zine oxide, 25 per cent 
starch, and 50 per cent white petrola 
tum. It thus contains two and a hal 
times the amount of powder contained 
in zine oxide ointment, the latter rep 
resenting 20 per cent of zine oxide i 
white ointment and liquid petrolatum 


utes a 


Lassar’s paste contrib 


Stareh mn 


different texture than is ob 


tained with zine oxide alone. 
A paste will take up many kinds o 
medieation. However, when drugs ar 


incorporated into they show 


lesser activity 


pastes, 
than when embodied i 
ointments. Pastes do not lend then 
selves to application by rubbing; the 
are best applied on gauze. 

useful 


Pastes are particularly 


exudative dermatoses, as, for exampl 
in the second state of atopie dermatiti 
most of the 


infantile eezema) when 


fluid has been drained from the ep 


dermis and corium, but there is sti 
fluid 


interim 


some residual remaining. It 


in this stage, the subaeut 


stage, that pastes are most useful. 


Snapp’s unpublished data, quote: 


by Rothman and Shapiro,’ has show 


that under experimental conditions 


ointments suppress insensible persp! 


ration 90 per cent and pastes only 7! 
per cent. 


Petroxolins.—Petroxolins represen! 


bases, liquid or solid, cor 


emulsion 


taining liquid petrolatum emulsifie 
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ith the aid of ammonium oleate pre 2. On the basis of their degree of 
ared by reaction of oleie acid and penetration, ointments can be classified 
trong ammonia solution The in as epidermic, endodermiec, and diader- 
clusion of wax in the formula permits — mie. 

he preparation of semisolid products 3. For a rational understanding of 
aving some of the characteristics of the applicability of the different types 
vashable ointment bases. Petroxolins of ointment bases, the pediatrician 
are excellent solvenis and carriers for needs a sound knowledge of the histo- 
many medieaments used externally; pathologie factors underlying the more 
they are intended for topical use and ¢ommon dermatoses encountered in 
are readily absorbed by the skin.  ehildren. 

They are marketed under the trade 4 


Accordingly, some of the newer 


ll ‘ ° 1 » >| ‘youve _ \ » 3 "] is . . . 
eniaas Petrogen The British trends in topical dermatologic therapy 


hi aceutical Codex Title for is ‘ ; 
Pharmaceutical Codex Title for this have been deseribed and explanation 


ore { ‘nar: } Jo range . . > 
roup of preparations 1s Parogen. given of the use of the newer bases to 


»? 


Only petroxolin is official in the 
National Formulary IX. This is solid 


troxolin Petroxolinum spissum), 


obtain optimum therapeutic effect. 
5. The skin must be recognized as 


a functioning organ and a barometer 
known also as solid petrox, and pre- 


ee of general health. 
ight liquid petrolatum, 


ared from | ; : 

= , . 6. It is hoped that this paper will 

ellow wax, oleic acid, strong ammonia 2 eae 
utiol vender oil. and alcohol. It be useful to pediatricians and to gen- 

LE EF | orl, laverndae Olli, é { é *“ . ‘ 

useful vehicle for balsamic resins eral practitioners in their routine care 

ul i i ‘ it ; i € « » 

such as balsam of Peru. Frequently of children and that it will stimulate 

. . e i : — ° ™- ae af elfieiel oan 
hen Peruvian balsam is incorporated ‘terest im the use of fficial agents 
n an ointment, it tends to separate in The authors wish to express their appre 


rranular particles which might be irri- ciation to Dr. Herbert J. Spoor and to Dr 
Henry G Poncher for their kindness ! 
eviewing the manuscript 


tant to the skin Solid petroxolin 


ends itself nicely to the preparation 


of ointments of Peruvian balsam. REFERENCES 
(ithe! pe troxolins. once recognized ] a Lane, ({ G.: Cutaneous Disturb 
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Abuse of Loca Applications in the 
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DIAGRAM ILLUSTRATING MECHANISM OF PENETRATION OF VEHICLES AND 
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comparison 
leveloped ‘ 
stratum corneum in the 
renders the skin 


scribing 
lial 


lermatitis 


oxic 


epidermis 
ointment 


frequent 

ointment 
superficial 
not 


MEDICATIONS THROUGH THE SKIN (SIMPLIFIED) 
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& hyaline — ih a at lucidum 
oa layer SEF SEF BEEF ES Seeten , 
7 E pide os \\ (f TH. Py ohh Stratun 





l and 2 
with the normal 
ippearance) In 
sdlult 


(lacy 


vulnerable 
in infants from topical 
topical medicaments 
igents should be 
as a tolerance to the 
venenata (contact 
10 to 20 per cent 
Photomicrograph of 
vesicle filled with 
After removing 
consisting of 2 per 
antibiotic such as 
intervals and i 
bases of the en dlodermi« 
layers of th 
for 


the 
cent 


necessary 








Photomicrographs 
skin 
the 
It is the immature layer of stratum corneum in the infant whicl 
ind accounts for the frequency with which vesiculation is seen moré 
Accordingly, 
concentrations 
cautiously 
danger 
dermatitis) 

oxide ointment used. 


medication 
for 
ordered 
skin 
dermatitis 


at first 


should be 
impetigo contagiosa. 
polymorphonuclear 
crusts by 
ammoniated 
penicillin 
generally 
and 
epidermis 
of impetigo contagiosa, 


cure” 





mucos 


germinativum 


Tactile 
corpuscle 


Sebaceous gland 


Duct of 


{ sweat gland 
\\ . 


Papilla of hair 


— Adipose tissue 


~y 


oO 
a 


i 


Chart I 


of the normal skin of a 6-day-old female (face) 
of an adult (Fie. 2). Note the stratum corneum is poorl) 
infant's skin in contrast to a well-defined barrier 


than in older children and adults. 
and for younger children mild 
and the strength of the medicaments 
develops. To minimize against the potential 
overtreatment dermatitis, therapeutic 
added to the ointment base or zinc 
Note the lesion which consists of 
neutrophils. The bulla is situated high up 
keratolytic use of soap and warm water, 
mercury (white precipitate) 
petrolatum should be 


infants 


the 


applied at 


or bacitracin in 
ill that is required to effect a cure. There is no 
diadermic type since the lesion is confined entirely 
‘or similar reasons intramuscular 








in a petrolatum bas¢ 
relatively 
need 


injections of peni 
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legends, opposite page 























Fig. 4 Photomicrograph of ecthyma. In contrast to the lesions seen in impetigo contagiosa 
the lesions in ecthyma are deeper and have invaded the corium. For optimum therapeutic 
effect the bactericidal remedy (ammoniated mercury 2 to 3 per cent) should be incorporated in 
an ointment base of the endodermic type such as hydrophilic petrolatum, U.S.P., which is a 
water-in-oil type of emulsion base. Antibiotics to be effective should also be ordered in a water 
in-oil emulsion type of base. Therapeutic remedies added to petrolatum are relatively ineffe« 
tive in many dermatoses involving the corium. Intramuscular injections of penicillin in oil o 
in aqueous menstra are definitely indicated early in the therapeutic regime of ecthyma. 

Fig. 5.—Photomicrograph of a subcutaneous abscess of the skin of a young Nezro infant 
seen in an overheated nursery. Clinically, the skin of the entire body and the scalp and ex 
tremities were covered with various-sized pustules. Such a condition in patients is frequently 
misdiagnosed as ‘‘furunculosis."" The upper cutis vessels are all very dilated and show a mild 
inflammatory cellular, banal, perivascular reaction. Histopathologically, the outstanding fea 
ture is the large mass of granulation tissue involving the subcutaneous fat mainly and to 
certain extent, the deeper portions of the cutis. A considerable number of sweat glands ar 
involved in the process. The mass of granulation tissue infiltrates the fat trabecularly and i 
made up of enormous numbers of polymorphonuclears, epitheloid cells, plasma cells, hydro 
blastic and fibroblastic cells. The tissue in the center of the mass has gone on to abscess forma 
tion with total disintegration and contains fibrin and red blood cells. Diagnosis: Periporiti 
staphylogenes with abscess of the subcutis area. Antibiotics are called for by intramuscula 
injection. Topically, bactericidal remedies and antibiotic therapy should be incorporated in ar 
ointment base belonging to the endodermic and diadermic class (hydrophilic petrolatum, U.S.P 
hydrophilic ointment, U.S.P.; or polyethylene glycol ointment, U.S.P., for optimum therapeuti 
effect). 

Fig. 6.—Photomicrograph of erythema nodosum. Note that the inflammatory reaction is 
deep, i.e.. confined for the most part to the fat cells (around the blood vessels in the fat) whic! 
consist mostly of a cellular infiltrate of neutrophils and lymphocytes. Topical remedial agent: 
should be incorporated in an endodermic or diadermic ointment type of base for optimum thera 
peutic effect. 

Fig. 7.—Photomicrograph of lupus vulgaris. The histopathologic section shows an activ: 
infiltrate consisting of tubercles with epitheloid cells, giant cells, and a peripheral zone of lym 
phocytes located in the corium and subcutaneous tissue. Secondary changes in the epidermis 
ire not uncommon. Lupus vulgaris is more frequently seen in European countries than in the 
United States. Topical therapy such as dihydroxystreptomycin should be prescribed in an oint- 
ment base belonging to the endodermic and diadermic class for optimum therapeutic effect. 

Fig. 8.—Photomicrograph of skin in a scabetic patient. Histopathologic section showing 
burrows, the acarvs with its ova and scybala (excreta) deposited in the stratum corneum. Note 
the burrow is confined almost in its entire length to the horny layer of the epidermis. Whil« 
many of the newer synthetic scabieticides are marketed in a vanishing cream type of ointment 
base, the simple application of 6 per cent precipitated sulfur (children) in petrolatum is equall) 
efficacious for treatment since here a superficial effect and not one of penetration into the 
corium is sought due to the location of the Acarus scabiei and its ova in the stratum corneum 
(From the private collection and by courtesy of Dr. Reuben Friedman.) 

Fig. 9.—?hotomicrograph of skin in a scabietic patient, showing burrows. The acarus wit! 
its ova and scybala (excreta) deposited in the stratum corneum. (From the private collection 
and by courtesy of Dr. Reuben Friedman.) 
























(For legends, see opposite page.) 
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USEFUL SUGGESTIONS IN PRESCRIBING 


TOPICAL REMEDIES FOR INFANTS AND 


CHILDREN (10 USEFUL RULES) 


1. Never prescribe a remedy without 
a clear-cut If you must 
order an ointment or topical remedy, 
preseribe such remedies that you are 
will harm, Burow’'s 
paste, consisting of aluminum acetate, 


indication. 


sure do no 1.€., 
10 parts: anhydrous lanolin, 20 parts; 
Always in- 
quire as to wool sensitivity. Avoid the 
use lanolin in pa- 
tients. It should be remembered that 
many of the simpler disorders are fre- 
quently worsened and _ traumatized 
through the indiserete use of topical 
remedies or through self-medication. 

2. In 


agents, 


zine oxide paste, 30 parts. 


of wool-sensitive 


remedial 


The 


prescribing topieal 
follow the rule: 
more the dermatosis, the 
the topru al therapy. 


vood 


acute 


3. Use simple remedies. All topical 
remedies should be preseribed at first 
in mild concentration and inereased in 
coneentration gradually as indicated. 
Lane, Gaul, Miller, and many others 
have referred to the contact dermatitis 
resulting from the indiserete use of 
topical remedies calling it ‘‘thera- 
peutie dermatitis,”"’ ‘‘overtreatment 
dermatitis,’’ ete. Among these reme- 
dies may be listed: tar, mereury, 
dine, salieylie acid, phenol, menthol, 
benzoic acid, Nupereaine, Butyn, and 
the sulfonamides, many of whieh are 
definitely skin sensitizers. 

4. Choose the proper remedy in 
terms of the existing cutaneous dis- 
order. When edema is present (any 
dermatosis, irrespective of cause) char- 
acterized by erythema, vesiculation, 
oozing of the skin, pain, and local dis- 
comfort (burning sensation), use con- 
tinuous wet not ointments 

until the aeute signs have subsided 

24-48-72 hours The subacute phase 
of any dermatosis requires the use of 
soothing remedies, pastes in preference 
to ointments (pastes absorb residual 
fluid as a sponge absorbs water). The 


dressings— 


chronie phase calls for remedies that 
stimulating; 


are examples, the tars, 


milder 


Or 
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salievlie acid, or perhaps a mild dose 
of roentgen ray. 

5. Know the composition of the oint 
ment or topical preparation vou order 

6. Prepare the skin properly. Al- 
ways treat a ‘‘sick skin’’ with gentle 
ness, never harshly. For cleansing, a 
starch bath is excellent, also emollients 
(slightly warmed) and applied with 
absorbent cotton; examples, olive oil, 
sweet almond oil, peanut oil, mineral! 


oil. On the other hand, ordinary soap 
frequently irritant to a ‘‘siek skin’ is 
best avoided, but superfatted soaps 


such as basis soap (Duke) and hyper 
oilated soap (Stiefel) unscented, may 
serve usefully. Sulfonated soaps are 
useful too. 

7. For generalized dermatoses baths 
are generally preferred to ointments 
Shake lotions are always serviecable. 

8. Avoid insofar as is possible the 
ointments over extensive lesions 
in hot weather. Shake lotions (evapo- 
rating lotions) are often serviceable 

9. Avoid the use of borie acid as a 
wet dressing and borie acid ointment 
in the treatment of infants and 
younger children, particularly when a 
large area is involved, and when ex 
tensive acute inflammatory lesions are 
present. 

10. Avoid the of proprietary 
preparations of unknown composition 
and expensive drugs when remedial 
agents in the U.S.P. and the N.F. ean 
be used. 


use of 


use 


REPRESENTATIVE PRESCRIPTIONS 


1. Antipruritic Ointment 


Camphor 1.0 Gm 
Phenol 1.0 Gm 
Eucalyptol 0.2 ¢.c 
Calamine 5.0 Gm. 
Zine Oxide 5.0 Gm. 
Rose Water Ointment 100.0 Gm. 
Misee et fiat unguentum. 


Signa: Apply three or four times daily. 


Indication: Antipruritie—antiphlogistic. 
Menthol 
Olive Oil 0.5 ¢.c. 
Hydrous Wool Fat ad 20.0 Gm. 


Misce et fiat 


0.02 Gm. 


q-s. 
unguentum. 
Signa: Local application. 


Indication: Pruritic dermatoses, 
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2. Sulfur Salicylic Acid Ointment 


Precipitated Sulfur 3.0 Gm. 
Salicylic Acid 3.0 Gm. 
Castor Oil 5.0 e.e. 


Petrolatum = q.s. ad 100.0 Gm. 
Misce et fiat unguentum. 

Signa: Apply by inunction into the 
(skin 


Indication: 


sealp 
Keratolytic (seborrheic der 
matitis of scalp 

Ointment 


Precipitated Sulfur 


{ntiscabieti« 


Peru Balsam 

Castor Oil an 6.0 Gm. 
Hydrous Wool Fat 

Petrolatum aa q.s. ad 100.0 Gm. 


Misce et fiat unguentum. 
Seabieticidal 
1. Modified Wilkinson Ointment 


Pine Tar 


Signa: active treatment. 


Precipitated Sulfur na 20.0 Gm. 

Soft Soap 

Petrolatum aa 60.0 Gm. 

Indication: For treatment of scabies 
and dry disseminated atopie derma 
titis (eczema) (Lust-Levinsohn. 


>». Pine Tar Ointment (Antieczematous Oint 
ment) 

8.0-30.0 Gm. 
60.0 Gm. 


Pine Tar Ointment, U.S.P. 
Zine Oxide Ointment 

Misce et fiat unguentum. 
Signa: Constant application. 


Indication: Stimulant (chronic stage 

Initial treatment should begin with mild 
er strength of the tar ointment and in 
creased gradually as a tolerance to the 


s obtained. 


skin 
6. Crude Coal Tar Ointment 
Crude Coal Tar 
Zine Oxide 
Castor Oil aa 8.0 Gm. 


Mix the ingredients and allow to remain 


exposed to the air for 24 hours, then 
add 
Starch 60.0 Gm. 


Petrolatum 54.0 Gm. 
Misee et fiat unguentum. 
Constant application. 


Stimulant 


Signa: 
chronic eezema. 
Ointment 


Indication: 
7. Keratolytic-Stimulating 
Precipitated Sulfur 3.0 Gm. 
Salieylie Acid 3.0 Gm. 
Liquor Carbonis Detergens 5.0) ee. 
*Precipitated sulfur is definitely less irritat- 


ng to the skin of children than is sublimed 
sulfur. 
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Greaseless Ointment Base 

q.s. ad 100.0 Gm. 
Misce et fiat unguentum. 
Signa: Apply several times daily. 
Chronic dermatitis. 
Molle) Un 


Indication: 
8. Soft Ointment 
official 
White Petrolatum 
Wool Fat* aa 30 Gm. 


Apply locally. 


(Unguentum 


Signa: 
Indication: A soft, mild, cooling oint 


ment for softening a dry skin and 
when a mild antiphlogistie ointment is 
indicated. 
9. Foerster’s Ointment 
Salieylie Acid 


Ammoniated Mercury Ointment 


2.0 Gm, 
q.s. ad 100.0 Gm. 
Misce et fiat unguentum. 
Signa: Apply loeally. 
Indication: Antibacterial, keratoplastiec. 
10. Astringent Ointment 
Bismuth Subgallate 3.0 Gm. 
Zine Oxide Ointment q.s. ad 100.0 Gm. 
Misce et fiat unguentum. 
Signa: Apply locally. 
Indication: Healing wounds. 
11. Mild Stimulating Ointment 
Ichthammol 
Zine Oxide Ointment 


Misce et fiat unguentum. 


4.0-8.0 Gm. 
30.0 Gm. 
Signa: Apply locally. 
Indication: Subacute and chronic stages 
atopic dermatitis, acne, urticaria. 
12. Ointment to Hlasten Suppuration 
Ichthammol 
Rosin Cerate aa 15.0 Gm. 
Misce. 
Signa: Constant application. 


Indication: For boils, abscesses. 


Drying Keratoplastic Ointment 
Acetpyrogall (N.N.R.)t 

Zine Oxide Ointment 

Misce et fiat 
Local application. 


1.8 Gm. 
60.0 Gm. 
unguentum. 


Signa: 
*The writer has observed comparatively few 
instances of sensitivity to wool, including the 
wool fat incorporated in ointments, pastes, 
etc. This experience agrees with that of other 
pediatricians and dermatologists. Accordingly, 
the apprehension that exists among many clini- 
cians regarding the use of wool fat in topical 
remedies among infants and children is, in the 
opinion of the writer, baselessly exaggerated. 
7Ointment Lenigallol-Zinc is marketed by 
Bilhuber-Knoll in 15 Gm. tubes containing 6 
per cent Lenigallol in zinc oxide ointment, 
U.S.P. 
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Indication: \ favorite topical remedy 
for moist atopic dermatitis accom 


panied by itching. 
Cooling Ointments 
Zine Oxide 
Calcium Hydroxide Solution 
Wool Fat 
White Petrolatum 
Misce et fiat 


20.0 Gm, 
10.0 e.e. 
aa q.s. ad 100.0 Gm. 
unguentum. 

Signa: Frequent applications. 


Indication: An evaporating ointment 
for inflamed, dry skin. 


Lust-Levinsohn. 


Aluminum Acetate Solution 
Wool Fat “aa 
Misee et fiat 


15.0 Gm. 
unguentum. 
Signa: 


Apply freely. 


Indication: An evaporating ointment 
for inflamed, dry skin. 

Lust-Levinsohn. 
Paste } 


(Burow’s 


Paste 
Acetate 


10-20-30 
10.0 e.e. 
20.0 Gm. 
30.0 Gm. 


Aluminum Solution 
Anhydrous Lanolin 


Zine Oxide Paste, N.F. 
Misce et fiat pasta. 


Signa: Apply freely. 

Indication: A mildly astringent paste 
that is useful in subacute dermatoses 
to absorb the residual exudate after 
most of the edema has been removed 


by means of wet dressings. 
This 


standard 


prescription is an example of a 


type of ointment base into 


which other medicaments may be in 


corporated. Antipruritie drugs such 


cent 


menthol, 1 to 


as % per phenol, 4 per cent 
3 per cent Liquor Car 
bonis Detergens, 1 to 3 per cent ich 
added. It is 


to reduce the quantity 


thammol, ete., may be 
good 


of the 
stead of 10 ec. in 


strategy 
Burow’s Solution to 5 e¢.c. in 
prescribing the 
unove preparation for younger in 
fants. 
istringent Ointment 
Lead Subacetate Solutior 30.0) e@.e. 


Wool Fat 
Lard 


10.0 Gm. 
20.0 


Iiydrous 
Benzoinated Gm. 
Misee et fiat 


Apply freely. 


unguentum. 
Signa: 
Indication: \cute inflammatory derma 


( Lust-Levinsohn, 


Toses, 


{ntipsorvatr Ointment 


Pyrogallol 0.3 Gm. 
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Zine Oxide Ointment 30.0 Gm 
Misce et fiat unguentum. 

( : Powerful keratolytic in 

| treatment of psoriasis, to be 
applied not oftener thar 
once a day (frequent urin 
alyses). The strength of 
the ointment may be in 
creased gradually to 5 per 
\ cent. 


Signa: 
Apply 
freely 
Indication | 


) 


19. Antipsoriatic-Parasiticidal Ointment 
0.1 Gm 
100.0 Gm 


Chrysarobin 
Petrolatum 
Misce et fiat 
Apply cautiously (avoid reg:or 


q-8. ad 
unguentum. 
Signa: 

around eyes 
Indication: Psoriasis and parasitic in 


fections. 


Note: The strength of chrysarobin may 
be increased to 10 per cent (gradu 
ally). Avoid treating widespread 


The 


must be examined regularly for albu 


areas at the same time. urine 
min. 


( Lust-Levinsohn. 


20. Antiseborrheic Ointment 
1.5 Gm 
4.0 Gm 


30.0 Gm 


Resorcinol 
Wool 
Petrolatum 
Misce et fiat 
Apply three times daily. 
Antiseptic, keratolytic oint 


Hydrous Fat 
unguentum. 
Signa: 
Indications: 
ment for treatment of seborrheic der 


matitis, atopie dermatitis, psoriasis, 


ringworm, 

21. Antiseptic-Keratolytic Ointment 
Rivanol* 1.5% 
Salicylic Acid 3 % 
Petrolatum q.s. ad 30.0 Gm 

Misee et fiat unguentum. 

Signa: Constant application. 


Indication: An excellent nonirritating 


antiseptic ointment for treatment of 
impetigo contagiosa. 

(Hans H. 

Zine Bismuth Ointment (Neisser) 


Zine Oxide 


Biberstein. 


Bismuth Subnitrate an 1.0 Gm 
Rose Water Ointment 
Yellow Ointment aa 10.0 Gm 


Misce et fiat unguentum. 





*Rivanol (Winthrop) is an acridine deriva 
tive. It occurs as a fine yellowish. crystalline 
powder. Chemically it consists of 2-ethyoxy- 
6,9-diamino-acridine lactate (ethodine). Riv- 
anol in 1 to 2 per cent, in a zine drying paint 
may also be used for the treatment of impetigo 
contagiosa, 














PEDIATRIC 
Signa: Topical application. 
Indication: Mild astringent. 


(Lust-Levinsohn. ) 
Vioform Ointment* 
Todochlorohydroxyquinoline, 
N.F. 


Petrolatum 


3.0 Gm. 
q-s. ad 100.0 Gm. 
Misce et fiat unguentum. 
Signa: Apply three times daily. 


Indication: Chronic infections; derma 


toses; atopic dermatitis, ete. 


24. Diodoquin Ointmentt 
Diodoquin 3%-5% 

Hydrophilic Base or Aquaphor 30 Gm. 

Misce et fiat unguentum. 

Signa: Apply several times daily. 

Indications: Pyodermas, infected inter 


trigos, tinea cruris, atopic dermatitis 


and fissures, seborrheic dermatitis. 
Liefer and Steiner: J. Infest. Dermat. 
12: 203, 1949. 


25. Cortisone Ointmentt 


Cortisone 0.3% 
Aquaphor 


Misce et fiat unguentum. 


q.s. 

Signa: Apply locally. 

Dermatitis herpetiformis. 

(Ferguson, et al.: Arch. Dermat. & 
Syph. 651: 535, 1952.) 


Indication: 


26. Antihistamine$ 
Histadyl Cream (Lilly) 2% 30.0 Gm. 
Signa: Apply. 
Indication: Pruritic dermatoses (atopic 
dermatitis, etc.) 
(Epstein and Macaulay: J. 


mat. 12: 145, 1949.) 


Invest. Der 


*Vioform 3 per cent ointment (Ciba) is a 
prand of iodochlorohydroxyquinoline ointment. 
*#Diodoquin (Searle) is a _ 5,7-diiodo-8-hy- 
lroxyquinoline. It occurs as a fine pale yel- 


low powder that contains 63.9 per cent of 
iodine. It is insoluble in water, dilute acids 
ind alkalies, and is readily incorporated in 


ointments, 


tIn a recent article (Goldman, L., and 
Trice, E. R. Cortisone Acetate in Skin Dis- 
eases, Arch. Dermat. & Syph. 65: 177, 1952) it 
has been stated: ‘‘Cortisone applied topically 
to the skin in ointment form in concentrations 
f 750 me. per 30 Gm. of ointment produced 
no significant therapeutic responses in 114 pa- 
tients, when the results were analyzed criti- 
uly.’"’ The ointment bases were Aquaphor 
(an oxycholesterol-petrolatum ointment base), 
‘Vanibase” (cetyl and steary! alcohol, sodium 
sulfate, white wax and propylene 
“Mul-sol,” polyethylene glycol (Car- 
1500, and zine stearate. 

$The effectiveness of antihistaminics in 
intment bases is certainly questioned on the 
basis of the work done by Perry (Perry, D. J.: 


lauryl 
glycol), 
bowax) 


The Local Use of Benadryl Ointment, J. In- 
yest. Dermat. 9: 95, 1947). 
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27. Antihistamine 


vel 
Pyribenzamine Cream 
(Ciba) 2% 
Apply. 
Indication: 


30.0 Gm. 


Signa: 

Antipruritic for dermatoses 
such as atopic dermatitis. 

(Feinberg and Bernstein: J. A. 
134: 874, 1947.) 


M. A. 


28. Antihistamine 


Benadryl Cream (Parke, 
Davis)* 2% 
Signa: 


30.0 Gm. 
Apply by inunction. 
Antihistaminic 
atopic dermatitis, urticaria, etc.). 


Indication: (pruritus, 


29. Merbromin and Salicylic Acid Ointment 


Salicylic Acid 
Merbromin 


1.5% 
2.0% 
Bentonite-Petrolatum 
Ointment Base 
Misce et fiat 
Signa: 


96.5% 
unguentum, 

Spread lightly af 
fected areas, cover it with a piece of 


over the 
gauze and keep it in place by means 
of a light bandage. 

Indication: Atopic dermatitis with sec 
ondary infection. 


30. Hollander and McClenahan’s Hydrophilic 

Ointment Base 

Petrolatum 32.0% 

Bentonite 13.0% 

Methylparaben 0.1% 

Sodium Lauryl] Sulfate 0.5% 

Water 54.4% 

Misce et fiat unguentum. 

Signa: As directed. 

Indication: Washable. An oil-in-water 
type of ointment base. 

(Hollander and MecClenahan: .J. Invest. 
Dermat. 11: 127, 1948.) 

31. Scabieticide 

Benzyl Benzoate 80 Gm. 

Hydrous Wool Fat 25 Gm. 

Glyceryl Monostearate 12 Gm. 

Cellulose 9 Gm. 

Water 165 Gm. 

Triethanolamine 5 Gm. 

Carbitol (ethyl diethylene glycol) 5 Gm. 





Misce et fiat cremor. 

Signa: After an initial hot bath using 
soap and water, the skin is dried well 
and the cream is rubbed all over the 

skin. 


tient 


After the cream dries, the pa 


must put on clean noninfested 


clothes. 





*This cream is of the diadermic type. 
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Seabies. 
\ Cream Modification of the 


Benzoate 


Indication: 
Goldman: 
Treatment for Seca 
Arch. Dermat. & Syph. 39: 878, 


Benzyl 
bies, 
1939 
Podoph yllin Ointment 


Podophyllum Resin (0.2% 


Carbowax 1500 30 Gm. 

Misee. 

Signa: Apply ointment twice daily. If 
inflammatory reaction follows, stop 


prescription and use wet compresses 


of 
the 


For 
re 


above prescription and apply a 2% 


hborie acid or borie acid ointment.* 


heavy crusting, discontinue 
salicylic acid in cottonseed oil under a 


ointment should be applied once daily. 


\fter the condition improves the 
Indication: Human type of tinea cap 
itis. 

Dohertv: J. A. M. A. 147: 


and 


225, 1951. 


Reiss 


Salicylanilide Ointment 


Salicylanilide (5%) 

Cationic Detergent (Hyamine 1622 1% 

Carbowax 1500 94% 

Misece et fiat. 

Signa: Apply twice daily. 

Indication: Superficial mycosis (derma 
tophytosis) and tinea capitis (human 
and animal types) 

Schwartz, et al.: Indust. Med. 18: 257, 
1949, 

34. Antibiotics 

Penicillin Caleium 50,000 units 

Polyethylene Glycol (200 25 Gm. 

Carbowax (4000 25 Gm. 

Carbowax (1500) to make 100 Gm. 

Misce et fiat unguentum 

Signa: Apply frequently. 

Indication: Pyoderma, impetigo con 
tagiosa, ecthyma. 

(Macek, Gakenheimer, and Daughen 
baugh: J. Invest. Dermat. 8: 209, 
1947. 

*Wet dressings of Matricaria (German 
chamomile) may be used instead of boric acid 
for children in order to avoid the possible 
danger of boric acid absorption. ( Author's 


note 
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0.6 Gm 
30.0 Gm. 


Aureomyein (2% 

Qualatum (Almay) 
Misce et fiat 
Apply three times daily. 


unguentum. 

Signa: 

Indication: Prophylactic spread; le 
sions herpes simplex and in Kaposi’s 
varicelliform eruption. 

(Baer and Miller: J. Invest. Dermat. 13: 


5, 1949. 


Aureomycin Hydrochloride (3% 
Lanolin 
Mineral Oil 
Petrolatum 
Misee et fiat 
Apply. 


aa 30 Gm 
unguentum. 

Signa: 
Indication: Superficial pyodermas; im 


petigo contagiosa and ecthyma. 


(Sawicky, et al.: J. Invest. Dermat. 15: 
339, 1950.) 
Tvrothricin Cream (0.05% 30 Gm. 


(Smith Dorsey Co. 
Signa: Apply. 
Indication: Antibacterial against gram 


posit ive pathogens. 


Tyrothricin Coneentrate 1.0 Gm 
Carbowax 1500 qs. ad 30.0 Gn 
Misce et fiat unguentum. 


Signa: 


Apply. 
Indication: Impetigo contagiosa and e 


zematoid dermatitis. 


Caleium Penicillin (1,000 Oxford units 
per gram) 

Hydrous Wool Fat 

White Petrolatum aa 30 Gm 


Misce et 


Signa: 


fiat 
Apply liberally three times daily 


unguentum. 


or apply upon a dressing and chang‘ 


twice daily. (Keep ointment refrig 


erated. ) 
Pyoderma, con 


Indication: impetigo 


tagiosa, and eethyma. 
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ACUTE RESPIRATORY 


PATHOGENESIS, 


DISEASE 


Progress 


WITH SPECIAL REFERENCE TO 


CLASSIFICATION, AND DIAGNOSIS 


GORDON Manson, M.D. 
Des Mores, Iowa 


INTRODUCTION 
to 
re- 
the 
and 


IS the of this 


[' : 
review 


spiratory 


purpose 
the 
infections 


paper 
literature on acute 
involving 

larynx, tracheobronchial tree, 
A classification of 
the 


pathogenesis of their signs and symp- 


lung parenchyma. 


these infections is presented; 


toms and diagnostic eriteria is dis- 


cussed. 


ANATOMIC AND PHYSIOLOGIC 


CONSIDERATIONS 
The anatomy of the lung has been 
Miller’s 
the subject. 


classic 
Of es- 
faet that 
the terminal bronehioles have a mean 
of 0.192 
the lobular strueture of the lung, in- 


fully deseribed in 


monograph on 


pecial interest here is the 


diameter mm. DBeeause of 
flammatory swelling of the epithelium 
may therefore prevent ventilation of 
relatively large amounts of lung pa- 
renehyma.' 

1941, the 
literature pertaining to phagocytosis 
of 
discussed the resistance of the lungs 


In Robertson? reviewed 


foreign material in the lung and 
to infectious material. Twenty years 
previously, Jackson® emphasized that 
of all the defense mechanisms of the 
respiratory tract the tussive blast was 


pre-eminent. Others have more re- 
cently discussed these mechanisms.* 
For detailed discussion of these as- 


pects of respiratory disease, the read- 


er 


is referred to these sources. 


From 
pital 


The Raymond Blank Memorial Hos- 


for Children 
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CLASSIFICATION OF ACUTE RESPIRATORY 


DISEASE 
The 


spiratory 


following elassification of re- 


infections is employed in 
this review. Its basis is the anatomic 
situation of the disease, which may he 
determined in the case of each entity 
discussed history and 


The 


considers the etiologies of respiratory 


by adequate 


physical examination, writer 


disease are too varied and mixed to 


them amenable to etiological 


classification from a practical, clinical 


make 


point of view. 


1. Infections of the larynx: 

n. Acute laryngitis. 

b. Acute spasmodic laryngitis. 
of the 


a. Acute tracheitis. 


2. Infections tracheobronchial tree: 
hb. Acute tracheobronchitis. 
ce. Acute laryngotracheobronchitis. 
d. Foreign bodies. 
e, Aeute bronchitis. 
3. Influenza and grippelike infections. 
+. The pneumonias: 
a. Bacterial pneumonias: 
(1) Lobar pneumonia. 


» 


\- 


) Bronchopneumonia (lobular). 


Pneumonias of mixed etiology (atypical 
pneumonias ). 
(acute interstitial 


«. Bronchiolitis pneu 


monitis of infants). 


THE LARYNX 

In the adult, laryngeal inflamma- 
tions may occur incident to acute re- 
spiratory infections but seldom pro- 
duce other 
than the 
child, however, the situation is quite 
different and certain important and 


much symptomatology 


hoarseness, pain, ete. In 
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often very acute situations may arise. 
This is due almost entirely to the econ- 
sistency, proportions, and dimensions 
of the larynx in children. The larynx 
of children is composed of softer tis- 
The 


elements contain less calcium and are 


sues. cartilaginous supporting 


less rigid. Connective tissues are less 


dense and with inflammation tend to 


hecome more edematous. <As_ the 
child’s neck is shorter, relatively, 
than the adult’s so also is the rela- 
tive distance from the base of the 
tongue to the inferior border of the 
cricoid eartilage. The point in the 


larynx at which inflammatory edema 
is most likely to produce acute ob- 
struction is bounded anteriorly by the 
epiglottis and epiglottie tubercle, lat- 
erally by the aryepiglottic folds and 
voeal cords below, and posteriorly by 
the mucosa which closes the larynx 
behind and is characterized by its 
attachment to adjacent strue- 
tures and is normally capable of some 
Add to this anatomic 


loose 


free movement. 
situation the laryngeal muscle spasm 
which Jaekson believes plays such a 
role in childhood croup, and it is read- 
ily seen why children may suffer 
acute respiratory distress so quickly 
during episodes of respiratory infec- 
tions. 

Two laryngeal conditions are of in- 
the 


acute respiratory infections: 


terest here in consideration of 
acute 
laryngitis and acute spasmodie laryn- 
vitis. Although acute laryngotrache- 
obronchitis involves the larynx, it is 
considered under the section of the 
tracheobronchial tree, since the major 
pathology lies there rather than in 
the larynx. 

Acute 


a part or 


laryngitis usually occurs as 
upper 
represents 


consequence of an 


respiratory infection. It 
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the first phase of the tendency for 


respiratory infections to progress 


downward. This tendency is opposed 
hy the resistance of the patient.’ In 
addition, the larynx is often bathed 
in infected secretions dropping down 
from the infected nasopharynx. These 
secretions contain flora usually found 
associated with upper respiratory in- 
fections: streptococci, staphylococci, 
Neisseria catarrhalis, the pneumocoe 
cus, Hemophilus influenzae, diphther- 
oids, ete. They also contain various 
viruses known to cause upper respira- 
tory infections. Rabe that 
viral agents and type B Hemophilus 


believes 


influenzae are predominant etiological 
agents. Whatever the etiology, vary- 
ing degrees of acute inflammation of 
the larynx 
edematous and infiltrated with poly- 
Subglot- 


oceur. Tissues become 
morphonuclear leukoeytes. 
tie tissues may become mounded up 
by the reaction to infection. Secre- 
tions of mucoid, to frankly purulent 
be found on laryngo- 


nature, may 


scopic examination. Characteristi- 
cally, they wipe away, leaving a clean 
but red and inflamed mucosa on lar- 
yngoseopy. In addition to the consti- 
tutional symptoms one expects with 
such an infection, diagnostie localiz- 
ing signs are present. These include 
the familiar initially 
‘‘barking’’ eough of 

nature, yielding gradually to a looser 


dry, harsh 


nonproductive 


cough, more productive in character. 
Depending on the degree of inflamma- 
tion voice. changes 
from hoarseness to aphonia may be 
result 


present, varying 


noted. This sign arises as a 


of inflammatory thickening and de- 


formity of the voeal cords. Edema 
may be sufficient to embarrass the pa- 
tient’s airway. Laryngeal stridor is 
due to impingement on the airway by 
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inflamed laryngeal structures. It is 
at first inspiratory in time because of 
the tendeney the and 
tracheobronchial tree in- 
creased in length and decreased in 
diameter with inspiration. 
eases the stridor may be two-way: in- 
In contra- 
distinetion to acute spasmodie laryn- 
gitis, the dyspnea of acute laryngitis 
Dyspnea 


larynx 
become 


for 
to 


In severe 
spiratory and expiratory. 
is of more gradual onset. 
may be so severe as to produce cyano- 


When acute laryngitis is of this 
severity, it represents the first stage 


sis. 


of acute laryngotracheobronchitis. In 
the child who presents with laryn- 


geal signs, a number of conditions 
must be ruled out before the diag- 


nosis of acute laryngitis can be made 
with certainty. Jackson mentions in 
particular the following: laryngeal 
foreign body, loose or fixed foreign 
body in the trachea, and aspiration of 
material regurgitated from the esoph- 
It 


must be remembered that laryngeal 


agus due to an obstructing lesion. 


signs may persist after a foreign body 
has been coughed up, and that the 
presence of a foreign body may pro- 
febrile child, although 
usually signs of an upper respiratory 
More com- 
rule out 


duce a sick, 


infection are lacking. 
monly, however, one must 
diphtheria, pertussis, and a tracheo- 
bronchial component to the condition. 
Strictly speaking, it is impossible to 


rule out diphtheria except by laryn- 


goscopic and _ bacteriologie studies. 
Because of the widespread use of 


diphtheria toxoid today, these studies 


are done in practice far less fre- 


quently than recommended by writ- 
ers as little as fifteen years ago. 
Acute 
modie croup, or croup diathesis is a 
Its char- 


spasmodic laryngitis, spas- 


most interesting condition, 
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acteristically sudden onset, usually at 
night, is well known. It is associated 
with either an upper respiratory in- 
fection previously evident acute 
laryngitis of variable degree. Jack- 
son suggests that this condition, in 
which the degree of laryngospasm is 
out of proportion to the 
inflammation present, arises in the re- 
eumbent because 
pharyngeal secretions are aspirated. 
Due to the normal protective reflex 
mechanism the glottis oe- 
curs, together with sudden inspira- 
tory efforts. 
glottie spasm is seen but sphinecteric 


or 


eatarrhal 


or sleeping child 


spasm of 


In severe cases not only 
closure of the larynx as well. Lar- 
yngospasm, continued attempts to in- 
spire air, and pharyngeal secretions, 
together with emotional tension, all 
combine to perpetuate a vicious eycle. 
On 
patients are found to have a mucoss 
which is lavender or violet in color, 
but otherwise normal. This is a 
product of the tremendous spasm and 
vascular engorgement which have oc- 
curred. that the mu- 
cosa returns to more or less normal 


laryngoscopie examination such 


Jackson notes 
appearance when a laryngoscope is 
inserted the vicious 
noted above is broken by providing 
an air- 


because cycle 


the with adequate 


way.’ 


patient 
The cervical, supraclavicular, and 
substernal retraction signs which one 
sees with obstructing lesions of the 
larynx are due to the fact that, with 
attempted inspiration, intrapulmonie 
pressure is reduced below atmospheric 
pressure and depression of the areas 
abutting on the thoracic cage occurs, 
as these have the least skeletal sup- 
port. Laryngeal stridor may be trans- 
mitted down the tracheobronchial tree 
and heard on auscultation of the chest. 
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It is distinguished from  wheezes 
within the chest by following it to its 


source with the stethoscope bell. 


THE TRACHEOBRONCHIAL TREE 


the tracheobronchial 
tree may be classified according to 
the 
eally. 


Infections of 


elini- 
and 
clinical 


portion of traet involved 


Utilizing certain signs 
symptoms, One may make a 
diagnosis of any of the following en- 
tities: acute tracheitis, acute tracheo- 
bronchitis, acute laryngotracheobron- 


While in 


various 


chitis, and acute bronchitis. 
adults record 


proportions of the flora noted above 


many reports 
as usually associated with acute re- 
spiratory infections, Jackson’ in 1936 
felt that 
tions are caused by streptocoeei in 


in children these inflamma- 


about 90 per cent of cases, H. influ- 
enzae in about 3 to 5 per cent of eases, 
and the pneumococeus and mixed in- 
feetions in the In 1948, 
Rabe, in series on in- 


feetious eroup, reports 7 


remainder. 
however, his 
per cent of 
diphtheritie origin, 9 per cent due to 
type B IH. influenzae, and 84 per cent 
of presumably viral etiology. 

The pathologie picture produced in 
the widely 
variable in 
that of an 
exudation, and polymorphonuclear in- 


tree is 
is essentially 
Edema, 


tracheobronchial 
but 
infection. 


degree 


acute 


filtration are present to a variable de- 
In some instances only eatarrhal 
the 


tree was seen on bronchoscopy and 


gree. 
inflammation of tracheobronchial 
smears of bronchial secretions revealed 
mainly neutrophils, some lymphocytes, 
a few monocytes, and a fair to con- 
of epithelial 
Other observers 


siderable amount cells 
and cellular debris.‘ 
have reported the presence of tracheo 
bronchitis with necrotizing desquama- 


tion of respiratory epithelium.’ The 
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pathologie picture of acute laryngo- 
tracheobronchitis probably represents 
the extreme in acute inflammation of 
the lower respiratory tract. Micro- 
seopically, the picture is that of any 
pyogenic inflammation. In this con- 
dition the exudative phase of inflamma- 
tion marked but the full ex- 
tent of the pathology is best appreci- 
The mu- 
cosa is deep red in color, subepiglottic 
and 


is most 
ated with the bronchoscope. 


tissues are mounded secre- 
tions wipe away cleanly, leaving no 
ulceration. Initially the 
secretions mucoid, later 
purulent, thick, tenacious, and diffi- 
eult Some _ bronchial 
orifices are filled with pus, others are 


covered with crusts having the appear- 


up, 


erosion or 
are become 


to expectorate. 


ance of dried serum containing a little 
pus. Bronchial are often 
dried and gumlike. Rarely the 
tracheobronchial mucosa may be seen 


seeretions 


to present a dry, even glazed appear 
ance.’ 

Acute tracheitis, according to Sead- 
ding, may be diagnosed in the patient 
with respiratory infection who has a 
cough, usually nonproductive at first 
and later becoming productive, and 
retrosternal 
with 


discomfort or 
condition 
malaise, 


who has 
pain. Patients 
usually have, 


generally no fever, or at most a 


this 
also, general 
low- 
grade fever, and a white blood count 
of 11,000 to 20,000. Sputum usually 
contains hemolytic streptocoeei, Strep- 
tococcus viridans and Hemophilus in- 
fluenzae.® This unable 
to find in the literature any definitive 
explanation of the retro- 
sternal pain but it is probably to be 
found in observation at 
bronchoscopy 


reviewer was 


origin of 


the common 
that the 
especially sensitive structure and of- 
ten requires additional anesthesia. In 


earina is an 
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the tract has 
inflamed at 


chosecopy in patients who complained 


ddition, this area of 


een found to be bron- 
»f retrosternal pain.* 

Acute tracheobronchitis is an entity 
which Kornblum and Reimann’ think 
should be recognized for they feel that 
t separates, so to speak, an upper 


respiratory infection from a_paren- 
echymal infiltration of the lungs. In 
their radiologie study of eighty-six pa- 
tients with severe upper respiratory 
infections, they classified forty as 
radiologically negative, twenty-four as 
having acute tracheobronchitis, and 
twenty-two as having so-called atypi- 
eal pneumonia, which will be discussed 
later. They 


bronchial lesions are seen by x-ray, but 


acknowledged that only 


state that bronchoscopy has firmly es- 
the 
Radiologic recognition of this 


tablished the tracheal element of 
disease. 
entity was made on the basis of in- 
creased prominence of hilar markings. 
Sinee acute inflammation of the bron- 
chi, if of sufficient degree, extends into 
the 


peribronehial supporting strue- 


tures and also beeause’ bronchial 
inflammation produces peribronchial 
lyvmphatie engorgement, it is reason- 
able to that the 


bronchial markings seen on the radio- 


suppose increased 
gram in this disease are due to the in- 
creased tissue density produced by 


these two components of bronchial in- 


fection. It is axiomatie that on a 
normal x-ray film, exeluding strue- 
tures rich in mineral content, such as 
bone, the tissues which cast the 


densest shadow are those containing 


the most water. Inflamed tissues con- 


tain more water than usual in the 
form of edema fluid and therefore 
‘ast a heavier shadow. Physical 


the 


‘hest are coarse rales and occasional 


signs in this condition found in 
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dullness, but the distinguishing fea- 
ture is that they are of constantly 
shifting nature, invariably changed 
when the patient coughs. 
due to the shifting of bronchial secre- 
tions.” *% 38 


These are 


Acute laryngotracheobronchitis is 
the most serious infection involving 
the tracheobronehial tree. Chevalier 


Jackon stated it is a definite entity 


beeause of its definite clinical charae- 
teristics rather than merely a more 
severe than usual form of respiratory 
the 


when 


disease of winter months. Cer 


tainly considers the po 


tential effects of this condition on the 


one 


child, its place as an important clini- 
The 


patient with this disease presents the 


eal entity cannot be questioned. 


appearance of acute illness due to the 
absorption of bacterial products, and 
the magnitude of the infection within 
the respiratory tract. 
reach 105° F. 
are 


Fever may 
and varying degrees of 
hoarseness present. Dyspnea is 
early a prominent part of the picture, 
is at first inspiratory, later biphasic, 
and is the product of inflammatory 
and especially exudative impingement 
on the airway. The accessory muscles 
of respiration are used, and an audible 


wheeze may often be heard at the pa- 


tient’s open mouth. Initially pallor 
is noted due to the intense effort the 
patient must exert to ventilate and 
the fatigue inherent to the effort. 
Later, as the airway becomes more im- 
paired, anoxie anoxia occurs, the 


amount of reduced hemoglobin in the 
blood increases, and cyanosis is seen. 
Usually patients in this stage of the 
disease have what is described as an 
ashen color. From the time dyspnea 
is first evident, signs of air hunger are 
apathy, restless 


usually present as 


ness, and easy fatigability. Cough is 














commonly croupy from the onset but 
may be modified later by the abundant 
secretions in the tract. Secretions 
shift with activity and cough of the 
patient and so physical findings in 
the ehest are constantly variable. 
Rhonchi, coarse rales, and areas of 
shifting dullness may be found. 
When persistent areas of dullness are 
found in patients with this disease, to- 
gether with absent or diminished 
breath sounds and an inereased re- 
spiratory rate, the probability is that 
these are areas of atelectasis produced 
by obstructing secretions rather than 
consolidated areas of bronchopneu- 
monia, which is an uncommon com- 
plication of the disease. Indeed, be- 
fore the era of antibiotics repeated 
bouts of segmental or lobar atelectasis 
was the natural course of the disease 
for which the only treatment then 
available was repeated aspiration of 
the tracheobronchial tree by appro- 
priate means. This meant the employ- 
ment of the laryngoscope, the bron- 
choseope, or tracheotomy. Jackson 
stated that if the airway is preserved 
and atelectasis prevented, the disease 
is pretty much self-limited.” "' 

Fore ign Bodies.—Ot particular pe- 
diatric interest in the differential di- 
agnosis of laryngotracheobronchial dis- 
ease is the matter of excluding diph- 
theria and the presence of a foreign 
body. Diphtheria may be ruled out 
by a history of immunization, laryngo- 
seopie examination, and bacteriologic 
studies of secretions. Jackson sug- 
gests giving antitoxin in doubtful 
eases and that if the disease is of 
diphtheritie origin, prompt improve- 
ment is obtained while none occurs if 
the disease is nondiphtheritie. 

The presence of a foreign bedy in 


the trachea may be suspected in the 
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patient who presents with symptoms 
referable to the trachea, such as cough, 
hemoptysis, wheezing, or dyspnea, if 
the following special signs are noted: 
a palpatory thud over the anterior 
upper chest, the audible slap and 
asthmatoid wheeze heard by placing 
the stethoscope bell at the patient’s 
open mouth. The palpatory thud 
represents the blow of a foreign body 
as it strikes the tracheal walls with 
respiration. The audible slap is the 
auseultatory component of the same 
phenomenon. The asthmatoid wheeze 
represents the sound created by air 
rushing past the foreign body as it 
lies in the trachea and is usually ex- 
piratory in time. 

Bronchial foreign bodies may pro 
duce any of the symptoms and signs 
noted above. Of particular interest 
is their tendency to sometimes remain 
asymptomatie for some time and then 
produce symptoms at a later date. 
Characteristically, vegetal foreign 
bodies produce immediate laryngo- 
tracheobronehitis, coughing bouts, ir- 
regular fever, and a systemic reaction 
whose severity is in inverse propor- 
tion to the age of the child. When a 
foreign body in a_ bronchus, due 
either to partial obturation or be- 
cause of the inflammatory reaction 
its presence produces, causes a par 
tial obstruction, the physical signs 
produced in the chest are variable in 
nature from time to time, The most 
constant finding is the presence of 
rales on the involved side distal to 
the obstruction, which are due to in- 
creased bronchial secretions. 

Where a foreign body produces 
complete obstruetion in a bronchus, 
physical signs are replete. Limited 
expansion of the affected part of the 
chest occurs because of lack of ven- 
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tilation of the segments of lung 
within. Tactile fremitus is decreased 


the 


passages 


the 
whose 


or absent beeause part of 


rronehial tree down 
such sounds normally reverberate is 
plugged. Decreased resonance is or- 
dinarily seen and is caused by the 
resorption of gases within the non- 
ventilated lung segments. However, 
tympany may be present for a long 
after the of obstruction, 
in which ease rales are heard on the 


time onset 
uninvolved side. 
When a foreign body case is seen 
early, pneumonia may be suspected. 
Ilowever, the diminished tactile fremi- 
tus, decreased breath sounds, and ab- 
tubular should 
‘*Bron- 


sence of breathing 
soon exclude this diagnosis. 
chial obstruction in pneumonia is ex- 
doubtful 


the fluoroseope and x-ray may resolve 


tremely rare.’ In cases 
the problem by revealing the medias- 
shift modified 
matie excursion characteristic of bron- 
chial obstruction. 

cloute 
the 


primary disease, as a component of 


tinal and diaphrag- 


bronchitis is an infection of 


bronchi which may occur as a 


acute tracheobronchitis or laryngo- 
tracheobronchitis, or secondary to the 
common upper respiratory infections. 
In the sense that it is used here, the 
condition as a part of acute laryngo- 
children is 


tracheobronchitis of ex- 


cluded. If one accepts the coneept of 


Kornblum and Reimann, bronchitis 
rarely occurs as an isolated entity, 
anatomically speaking, but more usu- 
ally as a part of a more extensive in- 
flammation involving the trachea as 


well.” Certainly the bronehoseopic 


studies of the Commission for the In- 
vestigation of Acute Respiratory Dis- 
eases established by the Army during 
World 


War Il demonstrated 


have 
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invariable 
Bae- 


teriologie studies by this commission 


there is also an almost 


tracheal phase to the disease. 


have been published in voluminous 
tabular form. The following organ- 


isms have been isolated from sputum 


and bronchial washings from cases 
studied : 

l. a, B, and y streptococci, Staphy- 
lococcus albus, typable pneumococci 
and Hemophilus influenzae as the pre- 
dominant organisms. 

2. Hemophilus hemolyticus, ¢01i- 
forms, Klebsiella pneumoniae, and 


diphtheroids in a small number of eul- 


tures.* 

The pathologic picture in acute 
bronehitis has been discussed, but be- 
eause of the small diameter of the 


the tracheobron- 


bronchial 


bronchial part of 
chial 


gives rise to certain physical signs 


tree, involvement 


which enable one to make a positive 


diagnosis although bronchitis may 
merge imperceptibly into broncho- 


pneumonia, This again is an example 
of the tendency of respiratory infee- 
tions to descend the lower respiratory 
tract. In the constitu- 
tional signs of infection such as ma- 


addition to 
laise, fever, ete., low substernal pain 
and cough may be noted. Substernal 
pain is probably a product of carinal 
inflammation, the afferent limb of the 
cough reflex apparently being sub- 
served by nerve fibers which have 
been found to penetrate as far dis- 
tally as the alveoli. It is generally 
accepted that no areas of dullness are 


found in bronchitis. Where large 
bronchi are involved, rhonechi and 
coarse rales are heard, Where the 


smaller bronchi are infected, the rales 
heard are of finer quality. As the 
disease progresses and secretions be- 


come less viscid, the rales may be- 

















come moist or bubbling in character. 
The rale has been euphoniously de 
fined as, ‘‘The snick of a_ bubble 
bursting.’’ However, the character 
of rales is a function of the diameter 
of the bronchus, the viscosity of the 
secretions, the amount of secretions 
in the bronchus, and the depth and 
vigor of respiration. Reduction of 
bronchial diameter by edema or se- 
cretions may produce poor ventila- 
tion leading to cyanosis and an ex- 
piratory wheeze. Usually acute bron- 
chitis is bilateral, though segmental 
disease may be seen and probably 
represents areas of bronchopneu- 
monia.,' 

Acute bronchitis may progress to 
two different types of pneumonia 
from which it is not easily distin- 
guished during the early phases of 
this progression. Infection may ex- 
tend distally in bronchioles to the 
alveoli and produce an _ exudative, 
consolidating intra-alveolar pneu- 
monia of lobular distribution, which 
histologically is seen to pass through 
the stages of hepatization and resolu- 
tion much as its lobar counterpart 
does. Second, infection may spread 
outward from the bronchi into the 
peribronchial stromal elements, thence 
into the interalveolar septa to pro- 
duce the histologie picture of an in- 
terstitial pneumonia.’* '* While the 
significance of these two routes of ex- 
tension of bronehitis is diseussed in 
the section on the pneumonias, the 
clinician must remember that micro- 
scopic eV idenee of lobular or broneho- 
pneumonia may exist before the usu- 
ally anticipated signs of areas of dull- 
ness and tubular breath sounds are 
present. The ability of the clinician 
to distinguish between an acute bron- 
chitis and an early bronchopneumonia 


606 THE JOURNAL 








OF PEDIATRICS 


therefore depends largely on the size 
and number of lung lobules involved, 
that is, the parenchymal areas of con- 
solidation or interstitial pneumonia 
must be large enough to be detected 
by physical examination. Finally, it 
must be noted that, where bronchial 
infection is a virulent one, both chil- 
dren and adults may be prostrate 
with their disease and show complete 
absence of any signs of pneumonia by 
either physical or radiologic examina- 
tion. 
GRIPPE AND INFLUENZA 

Included here are several poorly 
demareated infectious respiratory 
syndromes of man, each one no great 
threat to life yet predisposing the 
patient to potentially serious secon 
dary bacterial infection. Together 
the annual cost to the publie health 
and working time is tremendous. The 
literature on the subject is in a state 
of confusion and certainly some of 
this is due to the multiplicity of no 
menclature and diagnostic criteria. In 
1935, two years following the isola 
tion of the Influenza virus, Francis’ 
characterized ‘‘influenza’’ as having 
‘« |. sudden onset with constitutional! 
symptoms, chilliness, fever, myalgia 
headache, mild respiratory symptoms 
with coryza, the presence of leuko 
penia, and a course of two or three 
days which was followed by consider 
able asthenia and exhaustion.’’ In 
1939, Andrews" stated, ‘‘It must be 
emphasized that we do not yet know 
enough to diagnose individual cases 
‘epidemic influenza’ or as ‘febrile ea- 
tarrh’ on purely elinieal grounds.”’ 
In 1944, the Army Commission for the 
Investigation of Respiratory Disease* 
eoined the phrase ‘‘aecute undiffer- 
entiated respiratory disease’’ and in- 
eluded in this category cases diag- 
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nosed by medical officers 
pharyngitis, bronchitis, grippe, and 
common In a study of 1,667 


eases of acute upper respiratory in- 


as haso- 


eold. 

fections studied at a university in- 
firmary, the following clinical picture 
is noted: fever for one day or more, 
chills, aches and pains, sore throat, 
laryngitis, tonsillitis, eervieal adenitis, 
bronchitis, rarely spleno- 
of 
mueh as 30,000, contrary to the usu- 
ally aecepted opinion of leukopenia 
18 Despite 
literature 
concerning these conditions, they are 


occasional 


megaly, and a_ leukocytosis as 


in the so-ealled ‘‘grippe.’ 


the confusing descriptive 


familiar to every practitioner. 
Epidemic influenza is the one in- 
fection in this group which ean be 
dignified with a diagnosis amenable 
to laboratory proof and etiological 
classification. The eliniecal picture is 
quite indistinguishable from that 
noted above; however, the disease is 
said to oceur periodieally in epidemic 
Publie health studies of the 
disease are exhaustive yet contribute 
little to the clinical problem it pre- 
dis- 
of 


form. 


Isolated not 

in current Proof 
diagnosis of influenza depends on the 
identification the 
causative virus and demonstration of 


eases are 


texts. 


sents. 

cussed 

isolation and of 
a rise in titer of specific antibody in 
the circulating blood. It is a rare 
clinieal laboratory which is equipped 
to perform such procedures. A more 
practical presumptive proof of diag- 
found in the Hirst reaction 
based on the fact that the serum of 
people with significant specific anti- 


nosis is 


hody titers will agglutinate the red 
blood eells of certain other species. 
Until such time as virologists learn 
about in and 
available clinical workers 


more viruses general 


make to 
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techniques by which etiological agents 
san be conveniently and consistently 
identified, it is likely that the present 
state of confusion concerning these 
entities will remain. The syndromes 
they produce are so similar as to pre- 
elude clinical differentiation. In ad- 
dition to the complex technical prob- 
lems involved, this problem is made 
infinitely more difficult by the variety 
of virus strain differences, the inher- 
ent biologie instability of viruses, the 
existence of antigenically weak 
strains, the fact that clinical infee- 
tions are of short duration and weak 
titers in the patient are inevitable, 
the possibility that both apparently 
healthy men and experimental ani- 
mals the strains under 
study, and the nonspecific tissue re- 
action known viruses. 
Finally there exists the problem of 
determining to what extent viral-bac- 
terial synergism acts in producing the 


may harbor 


evoked by 


various syndromes of respiratory dis- 
ease.’ Some discussion of this sub- 
ject as it pertains to parenchymal 
lung infections will be found in the 
section on pneumonias. 


THE PNEUMONIAS 

Pneumonia is defined as, ‘‘Inflam- 
mation of the lung; pneumonitis. 
Used without qualification the term 
implies lobar pneumonia.’’*° Ander- 
son”! states, ‘‘Inflammation of lung 
tissue when unaccompanied by necro- 
sis is called pneumonia, though some- 
times it is quite logically referred to 
as pneumonitis.’’ Pneumonia is a 
disease whose outward clinical pic- 
ture was well known to the ancients. 
It is deseribed by Hippocrates, and 
Aeretaeus the Cappadocian especially 
well deseribed the course leading to 


death. Aeretaeus also described 























pleurisy and its pathogenesis. Physi- 
eal findings were not recorded until 
1761 when Leopold Auenbrugger 
noted impaired resonance on pereus- 
sion in a patient who presented the 
outward picture of pneumonia, He 
also noted venous distention on the 
affected side as well as decreased re- 
spiratory excursion. In 1830, Laen- 
nee published his classic Treatise on 
the Diseases of the Chest and on Medi- 
ate Auscultation in which he estab- 
lished auscultation as a part of physi- 
eal examination, described the course 
of physical findings in the chest in 
lobar pneumonia, and explained the 
pathogenesis of these signs.** 

Lobar Pneumonia.—Lobar pneu- 
monia ordinarily is caused by the 
pneumococeus when it is aspirated 
into the alveoli in such numbers as 
to exceed the resistance of the pa- 
tient. Rarely Friedliinder’s bacillus 
or streptococci may produce pneu- 
monia of lobar distribution. Follow- 
ing the description of Laennee, it is 
customary to divide the natural 
course of the disease into four stages 
each with its characteristie pathologie 
picture; the stage of inflammatory 
edema, red hepatization, gray hepati- 
zation, and resolution.’ 

The pathogenesis of many features 
of the clinical picture of lobar pneu- 
monia may be explained on the basis 
of altered physiology. In addition to 
the patient looking febrile and sick, 
a systemic manifestation of the in- 
fection, the presence of expiratory 
grunt, together with dilatation of the 
alae nasae and cyanosis disappearing 
as consolidation progresses, is com- 
monly seen as part of the typical pie- 
ture of onset. Probably the early 
presence of cyanosis is due to the fact 
that in the stages of exudation and 
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early hepatization, circulation of 
blood still takes place through the in- 
volved portion of lung tissue. Such 
blood as passes through these areas 
is not oxygenated due to the presence 
of alveolar exudates and so hemo- 
globin remains in reduced form. 
Thus there is built up in the patient’s 
blood stream an increasing amount of 
reduced hemoglobin until the level is 
reached at which cyanosis occurs. 
Jecause, as consolidation progresses, 
thrombosis of small pulmonary ves- 
sels occurs, the flow of blood through 
consolidated parts of the lung inea- 
pable of oxygenating it is progres- 
sively diminished. Eventually only a 
minimal amount of the blood contains 
reduced hemoglobin and the patient’s 
cyanosis disappears though his lung 
may show much consolidation and his 
disease has actually progressed. By 
the same token, one may theorize that 
the labored respiration has its origin 
in the increased reduced hemoglobin 
in the blood stream implying a de- 
creased oxygen tension stimulating 
the respiratory center via receptors 
in the aortie arch and earotid boay. 
The absence of appreciable reduced 
hemoglobin in the patient whose in- 
volved lobe is completely consoli- 
dated probably accounts for relative 
lack of respiratory distress in such 
patients. 

During the period when x-ray was 
first used for the study of chest dis- 
ease, there was considerable discus- 
sion as to whether lobar pneumonia 
began at the hilus and spread periph- 
erally or conversely. Some have felt 
the disease always began at the hilus 
in children and at the periphery of 
the involved lung segment in the 
adult.2* Others have stated with 
great conviction that every lobar 
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pneumonia in children begins at the 
pleural surface and progresses medi- 
ally..° Over the course of years it 
has become apparent that both forms 
of lobar pneumococeal pneumonia oc- 
cur. More frequently one sees the 
first sign of consolidation by x-ray in 
the How- 
ever, appreciable numbers of pneu- 
central 
Where obvious pneumonia in the ab- 


subpleural parenchyma. 


monias of origin are seen. 
sence of typical signs is seen, often 
there will be found on x-ray a layer 
lat- 


eral to the area of consolidation and 


of uninvolved parenchyma just 


feel this is the reason for the 
of physical 
have stated that pneumonias of cen- 
tral ‘atypical 
pneumonia,’’ i.e., of presumably viral 


many 


absence signs.** Some 


origin are cases of ‘ 
etiology while pneumonias of periph- 
pneumo- 
Despite diver- 
interpreta- 


eral origin are always of 


coceal etiology.'* 7° 
opinion regarding 
tion of the radiographic picture, x- 
ray findings must be correlated with 


gent 


the other clinical findings to be of 
the any 
X-ray is of value early 


value in management of 
viven ease. 
in the course of disease, for bacterial 
positive 


usually give 


radiologic signs six hours after the 


pneumonias 


onset of the disease and in practically 
all cases twelve hours after the onset 
of the infection.*" 
Bronchopneumonia.—Logically this 
lobular 
pneumonia if one is to be consistent 
Ex- 


condition should be ealled 
with the term lobar pneumonia. 
cept for the fact that primary bac- 
terial pneumonias in young children 
usually of lobular 
most bronchopneumonia is secondary 
higher in the tracheo- 
In adults it usually 
represents the end point in the tend- 


are distribution, 
to infection 


bronehial tree. 
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ency of respiratory disease to de- 
tract. This is evident in 


lower lobe distribution of 


seend the 
the usual 
the disease in the lung at post mor- 
tem or in the chest film of the patient. 
Seattered 
distribution, 


areas of consolidation of 


lobular often with ne- 
erosis and ulceration, are seen. Micro- 
the 


these foci is seen to consist of little 


seopieally, alveolar exudate in 


fibrin, in contrast to pneumococeal 
infection, and mostly erythrocytes, 
The lobu- 


lar distribution of this disease is seen 


and neutrophils in plasma, 


in the chest film as the typical ‘‘buneh 


of grapes’’ appearance of consoli- 
dated areas.*® 

sronchopneumonias are said to 
arise from bronchial infections by 
two different routes, which probably 
may oceur simultaneously. 


arise by extension of bronchial 


Foci may 
and 
the 
and 


this has given rise to calling some 


bronchiolar infection deep into 
lung stroma and alveolar septa 


bronchopneumonias ‘‘interstitial’’ in 
may 
distally in the 
the alveoli to 
duce the patchy involvement charac- 
teristic of the disease.*° 


nature.'® 2° Seeond, foei arise 


by extension bron- 


chioles and into pro- 


Because, in adults and to a degree 
in children, this type of pneumonia is 


usually secondary, the organisms 
which are etiological factors are 


many and often several are present 
in any one case. Streptococci, staphy- 
lococci, pneumococci, and Hemophilus 
the 


seen in 


most frequent or- 
the The 
presence of typable pneumococci in 


influenzae are 


ganisms disease. 
the pharynx or sputum of a young 
child not in any demon- 
strate that the child has a 
coceal bronchopneumonia, 


does way 


pneumo- 
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“The recognition depends more on 
general manifestations than on physi- 
eal examination of the lungs for often 
small patches exist without character- 
istie signs of consolidation.’’'? In in- 
fants death may occur before physi- 
Fine, 


variable 


eal findings appear in the chest. 


medium, and moist rales of 
distribution are heard but these may 
the coarse rales 


The 


presence of signs of consolidation de 


often be masked by 


of a_ pre-existing bronchitis. 
pends entirely on the size and distri- 
bution of confluent foci in the lungs. 
The the 


pneumonia patient vary from day to 


physical signs in broncho- 


day and usually with the patient’s 


Rarely, it may happen that 
suffi- 


cough 
a bronchopneumonia becomes 


ciently extensive and confluent to 
produce dullness and tubular breath 
sounds over most of a lobe, presenting 
a picture indistinguishable from lobar 
the 


It may be differentiated by 


pneumonia on basis of physical 
findings 
the difference in prodrome compared 


with ordinary lobar pneumonia 


Vised Pneumonias.—In this eate 
gory, the reviewer has placed those 
acute inflammations of lung paren 


ehyma which are of uncertain etiology 
They 


‘primary 


and of variable clinical eourse. 
are probably best known as ‘ 
atypical pneumonias’’ which is a poor 
they 


primary, and the use of the adjective 


since are rarely if ever 


term 
‘‘atypical’’ seems to be based on the 
misconception that naming something 
something 


is equivalent to saying 


about it. Certain it is, however, that 
most observers are agreed that these 
inflammations are pneumonias in the 
In the 


matter of nomenclature, Plummer and 


pathologie sense of the word. 
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Ensworth* have published a list of 


names which have heen applied to 


such an infection: 
1. Virus pneumonia 
2. Virus type pneumonia 


Primary virus pneumonitis 


4. Interstitial virus pneumonia 

5. Interstitial virus pneumonitis 

6. Acute 
nitis 


interstitial pneumonia (pneumo 
7. Acute interstitial pneumonitis 

8. Pneumonitis 

%. Acute pneumonitis 

10. Simple pneumonitis 

11. Atypical pneumonia 

12. Primary atypical pneumonia 

13. Atypical pneumonitis 

14. Atypical 


15. Atypical bronchopneumonia of unknown 


pneumonia with leukopenia 
etiology 

16. Bronchopneumonia in adolescence 

17. Bronchopneumonia of unknown etiology 

18. Bronchopneumonia of unknown etiology 
(variety X) 

19. Acute influenzal pneumonitis 

20. Acute influenzal pneumonia 

focal 


21. Disseminated pneumonia 


oo 


22. Benign bronchopulmonary inflammation 


associated with transient 


radiographic 


shadows. 
To 


would 


the above list, this reviewer 


add the 
monster of them all, ‘‘typical atypi- 


what he considers 


eal pneumonia.’’ In 1942, Dingle and 
linland*®® stated that, ‘‘Characteriza- 
tion of the condition is diffieult and 
probably will remain so until the etio- 
Korn- 
feel that, ‘‘The 


term pneumonitis has come to be used 


logical problem is solved.’’ 


blum and Reimann’? 


rather loosely and at times one does 
not know precisely what is meant. 


The 


ployed in the presence of a small pul- 


term pneumonitis is often em- 


monary opacity which is believed to 
be rather benign in character in or- 


der to differentiate from the more 
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of This 
use, of course, is not justifiable since 


serious types pneumonia. 
the term pneumonia and pneumonitis 
are synonymous, having no reference 
to the severity of the lesion.’’ 

These infections are said by Rei- 
mann to have risen from obseurity 
(1) 
infection, 


beeause of: antibiotie control of 


bacterial (2) their estab- 


lishment in the literature as entities, 
3) more frequent use of x-ray, and 
4) 


in 


the increased incidence in troops 
World War Il. He 
that the incidence of such in- 
feetions has actually risen. The ap- 


expresses 
doubt 
parent rise results from awareness of 


the disease after its delineation in 
1938, greater general clinical interest 
in it, 
diagnoses, and the increased use of 
1949, Vereo*™ 


observed that the character of pneu- 


in greater interest in etiological 


diagnostic x-ray.*” In 
monias in the preceding decade had 
greatly changed. He felt the general 
success of chemotherapy had thrown 
into sharp relief pneumonias not af- 
fected by it and expressed the opin- 
ion that few were bacterial in nature, 
and that most were of a heterogenous 
type called atypical pneumonia. 
Undeniably these so-called atypical 
of 


As seen 


pneumonias are an integral part 


acute respiratory infections. 


in Fig. 1, they have lately enjoyed a 


certain vogue in the literature. <A 
review of articles published to the 
present (1953) seems to indicate that 


they are caused by the synergistic ef- 
feet 
mally inhabit the upper respiratory 


of various bacteria which nor- 


tract together with many different 
viruses poorly known at present. Be- 
cause of the variable bacterial and 


viral situation seen in eases reported, 


- 
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it appears that these two types of dis- 
ease-producing agents may, in infi- 
nitely admixture, produce 
markedly variable syndromes. It is 
for this reason that the writer refers 
‘mixed pneumonias.’’ 


variable 


to them as the 

Historically, the condition is not a 
new one, having been recognized clin- 
ically as long ago as 1872.”° In 1917, 
there was a report of respiratory dis- 
ease in of the British 
Army in which a typical case of what 
is termed ‘‘purulent bronchitis’’ is 


a command 
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Fig. 1 Graph showing number of papers 
on “atypical pneumonia” published each year 
from 1937 to 1945. (After Reimann, 1947.) 


deseribed and the picture is identical 
the pediatrician today 
About 1930, 


European groups reported shadows in 


with what 


terms ‘‘bronchiolitis.’’** 
chest films interpreted as localized 
consolidations though the patients 
had none of the symptoms associated 
This 


with acute pneumonia. was 


noted in instances of epidemic respira- 


tory infections and in patients in 
tuberculosis clinics with upper 
respiratory infections.*° In _ 1939, 


Smiley™ offered his classification of 
respiratory disease and placed in a 
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separate category those infections in 


which there were x-ray densities in 


the lung fields in the absence of physi 
this situation 


cal signs. He termed 


acute interstitial pneumonitis and 
suggested that all patients with upper 
infections and 
102° F. 


taken so the diagnosis might be more 


respiratory tempera- 


tures above have chest films 
frequently established. 

The clinical picture is characterized 
chiefly by its great variability. In 
general, however, there is almost al- 
ways a prodromal upper respiratory 
infection. The onset is not as severe 
as that seen in lobar pneumonia, and 
consists of chills, fever, chest pain, 
paroxysmal often productive cough, 
and rather profound general malaise. 
distribution are 


Rales of variable 


heard together with wheezes. Signs 
of frank consolidation are usually ab- 
sent. Loealization of physical signs 


is usually confirmed by x-ray.” 


Reimann, in his exeellent review of 
the subject in 1947, tabulates the in- 
and physical 


cidenece of symptoms 


signs in reported series. Computa- 
tion of these figures reveals their in- 
cidence to be about as follows, ex- 
pressed in terms of percentage of pa- 
tients showing a symptom or sign in 
reference to the total number of cases 


reviewed : 


Symptoms (Per cent) 
1. Cough 84 12. Sweating 29 
2. Malaise 66 13. Nausea 15 
Headache 60 14. Hemoptysis 13 
+. Sputum 57 15. Rigor 12 
5. Gradual on- 56 16. Vomiting 12 
set 17. Dyspnea 10 
6. Chills 50 18. Dizziness 7 
7. Myalgia 40 19. Epistaxis 5 
8. Anorexia 37 20. Duration of 
9. Chest pain 35 fever 4 to 9 
10. Coryza 34 days in 70% 
ll. Sore throat 33 
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Physical Signs (Per cent) 
1. Fever 82 6. Conjunetivi 20 
2. Rales 72 tis 
3. Pharyngitis 64 7. Pleural rub 7 
4. Dullness 58 8. Cyanosis 5 
5. Lymphadeni- 25 9. Meningismus 3 
tis 
Chest films of patients with this 


condition show infiltrations of many 
types which have been classified as: 

1. Inereased hilar shadows, mild to 
severe in degree. 

Lobar distribution, of a texture 
suggesting ordinary  bronchopneu- 
monia. 

3. Hilar infiltrations, extending to 
involve a whole lobe. 

4. Seattered miliary densities. 
and Moore*’ note that 
many cases would not be recognized 
They feel 


Curtzweiler 


if x-rays were not taken. 
that 
tually involve the bronchus dorsalis 


most ‘‘central pneumonias’’ ac- 
and emphasize the need for lateral 
Unfortunately, in most of the 
mixed pneumonia 


views. 


reported cases of 


no lateral views were taken.*®° The 
radiographie densities seen in lung 
fields in these cases are in no way 


diagnostic, however, and the observa- 
tion of such a density necessitates 
ruling out the 
coceal pneumonia, bronchopneumonia, 


pul- 


following: pneumo- 


acute bronchitis, tuberculosis, 
monary abscess, acute bronchiectasis, 
metastatic disease, and the viral and 
rickettsial pneumonias of known eti- 
ology.*® 

Despite the fact that relatively few 
cases of mixed pneumonias have come 
to autopsy, the infection usually be- 
ing a fairly benign one, gross and 


mieroseopie findings are well de- 


seribed. The distribution of the in- 
lobular in the same sense 


but histologi- 


fection is 
as bronchopneumonia 











cally the picture is quite different in 
that alveolar exudate is minimal, al- 
most acellular, and the site of the 
major tissue reaction is in the alve- 
olar eells and alveolar septa. Peri- 
bronchial stromal elements are also 
heavily involved. The cellular exu- 
date may vary from one mostly mono- 
nuclear, with many plasma cells, to 
one frankly polymorphonuelear with 
a fair proportion of macrophages. 
Phagocytie cells may contain few to 
many bacteria. Bronchioles are in- 
volved in a spotty manner and have 
pus, desquamated epithelial cells, and 
mueoid fluid in their lumina. Mu- 
cosal ulceration is frequent. Bronehi 
usually show edema, contain seanty 
fluid or mueoid exudates, and o¢ 
casionally undergo ulceration. Squa- 
mous metaplasia of respiratory epi- 
thelium together with the presence 
of mitotie figures has led some to 
speculate on a possible relationship 
between this type pneumonia and pul- 
monary malignaney.*’ *® Some ob- 
servers have noted the presence of 
eytoplasmie and nuelear inelusion 
hodies which they feel implicate viral 
agents as etiological faetors in the 
production of the disease.** It must 
be pointed out that the absence of 
such changes does not rule out a viral 
etiological role, though most reported 
cases do not mention such cytologic 
changes. 

Bacteriologic studies of patients 
suffering from mixed pneumonias 
have been many. Abrahams,** study- 
ing respiratory infections in a British 
Army Command in 1917, found He- 
mophilus influenzae and pneumococei 
constantly in sputum samples. Neisseria 
catarrhalis, streptococci, and staphylo- 
cocei were also frequently found. 
Sante,** reporting studies of American 
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troops at the same time, found typ- 
able pneumococci, streptococci, and 
staphylococci in sputum samples. 
Others have subsequently confirmed 
these observations.® Some have noted 
in their series absence of Hemophilus 
influenzae and searcity of pneumo- 
coeci.*> Longeope,'* in 1940, stated no 
abnormal flora were found but that 
later in the disease alpha-streptocoeci, 
Staphylococcus albus, and a few pneu- 
mocoeei were found. He does not de- 
fine a ‘‘normal flora.’’ Kneeland and 
Smetana’ also found no deviations 
from the normal respiratory flora and 
suggest that the presumably viral na- 
ture of the disease they describe 
might actually protect the patient 
from bacterial invasion. In 1944, the 
Commission for the Investigation of 
Respiratory Disease* reported com- 
prehensively on the exact nature of 
the respiratory flora in acute respir* 
tory infections. These observa 

are of particular value for the. 
elude studies of bronchoscopic aspiz«- 
tions and delineate the flora near the 
site of the pneumonia. Such observa- 
tions are rare in the literature and, 
together with the established fact 
that the lungs are ordinarily sterile, 
become most significant. Parker*’ has 
reported a series of eight cases in 
which he found the same organisms at 
autopsy in the nasopharynx and lungs 
of patients who had died. Some feel 
that the viruses common to epidemic 
respiratory infections do not enhance 
the incidence of streptococcal infee- 
tions.*® Others have noted that, ex- 
perimentally, viruses together with 
Streptococcus viridans produce a more 
severe pneumonitis than viruses 
alone.” Intranasal inoculation of ex- 
perimental animals with nasopharyn- 
geal washings of patients with upper 
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respiratory infections has produced 
pneumonia of interstitial type indis- 
tinguishable from that seen at post 
mortem in man,*’ 
Finally, in 1947, 


presented a 


Reimann*® in his 
of agents 
which have been associated with viral 


review list 


pneumonias in man: 


1. Virus of Stokes 
2. Mongoose virus 

Pneumonia virus of mice (PVM) 
4. Mouse pneumonia virus (Dochez) 
5. Mouse pneumonia virus (Gordon) 
6. Guinea pig virus 
7. Cotton rat virus of Eaton (AP) 
8. Virus of 


%. Virus of Johnson 


Rhoads 


10. Cat virus 
11. Gray lung virus of mice 
The 
the mixed pneumonias remains today 
The chief de- 
to solution of this problem 


etiology and pathogenesis of 


a controversial point. 
terrent 
seems to be our unsatisfactory knowl- 
viral behavior. The experi- 
MeCordock and Mucken- 
fuss,** in 1933, demonstrated that vae- 
could inter- 
pneumonia in of 
the exudate could 


edge of 
ments of 
produce an 


cine virus 


stitial the absence 
baeteria and that 
be made to be predominantly mono- 


nuclear or polymorphonuclear de- 
pending on whether the dose of in- 
fecting virus used was small or large, 
respectively. They also showed that 


pneumonia of lobular distribution 
could not be produced in the absence 
the 1936, 


noted that the prognosis in the 


of bacteria in lungs. In 
Cass** 
disease is uniformly good if the white 
blood but that 
rise suggests a rapidly advancing dis- 
the Later 
discussion lung 
expresses the 


count stays low its 


ease process in chest. 


Seadding in his of 


changes in influenza 
opinion that those cases he observed 


which had signs of consolidation rep- 
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resented a secondary bacterial infee- 
tion superimposed on a pre-existing 
viral infection. He suggests that the 
viral infection produces inflammatory 
edema which impairs proper drainage 
of the lungs thus diminishing the nor- 
mal resistance to bacterial invasion. 
He felt that if a 
combined in proper proportions, ful- 


He 


concludes that a pure virus infeetion 


virus and bacteria 


minating disease might result. 
ean deseend to any level in the lungs 
and there predispose the patient to 
secondary bacterial infection and 
states that viral pneumonia is rarely, 
if ever, fatal prior to bacterial in- 
vasion and that any combination of 
viral-bacterial synergism may oceur.® 
felt their 


ported cases represented wholly viral 


Some, however, have re- 


infections and make no mention of 
bacterial flora having a role in the 
In 1939, Goodpasture* 
of 


following 


disease.®” °? 

reported five 
monia in children 
themas in which he felt there was sec- 


cases viral pneu- 


exan- 


ondary bacterial invasion of the lungs 
but all which 
there was gross sepsis in debilitated 


his eases are ones in 


patients. Reimann and Havens 

have stated, ‘‘It should be reeognized 
that, as in the ease of influenza, both 
mild and severe forms may be due 
to the same cause without the agency 
of bacteria, although bacteria may 
eventually invade the damaged lung.’’ 
the 


role of seeondary bacterial invaders 


Since then others have stressed 


and some have not seen fatal disease 
% 46 Smith notes the 
indicating 


in their absence. 
following signs see- 
ondary bacterial invasion : 
number of pathogens in the sputum, 
the development of bacteria, an ab- 
rupt 
blood cell count, and the appearance 


as 
increased 


rise in temperature or white 
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of shaking chills. By 1947, Reimann*’ 
stated frankly that these pneumonias 
comprised a syndrome probably com- 
posed of a number of entities and 
were caused by many similar or dis- 
similar, related or unrelated agents. 
He added further that most workers 
felt that several viruses acting in a 
synergistic with bacteria 


way pro- 


dueed the clinical picture. More re- 
cently some workers have sought to 
place these pneumonias in a category 
which does not bear the important 
prognostic implications of the word 
‘alling them ‘‘in- 
or 
This is patholog- 


‘‘pneumonia’’ by 
feeted 


pneumonia.’ 


atelectasis’’ ‘*aspiration 


933, 40 
ically unsound for atelectasis is 
rarely seen, the conditions are pneu- 
monias in the pathologie sense of the 
word, and aspiration is the principal 
mechanism by which any agent enters 
the lungs to produce inflammation. 
In 1953, James®** compared what he 
termed virus pneumonia and aspira- 
His differentiation 
is based in part on complement fixa- 


tion pneumonia. 


tion tests for known viruses and non- 
specific 
glutinins 


agglutination tests (eold ag- 
and 
This does not take into consideration 
the ubiquity of viruses, their great 
variability, or the opinion today that 
many relatively unknown viruses pro- 


st reptococcus-MG # 


duce respiratory infections. James 
also uses the response of the patient 
to chemotherapy as a means to dif- 
ferential diagnosis which is hardly 
valid if the prevailing theory of syn- 
ergistic etiology is correct. 

At the present time, the following 
conclusions the mixed 
pneumonias seem warranted : 


regarding 


1. They produce a most variable 
syndrome usually less severe than 
bacterial pneumonias. 
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2. The syndrome has been 
nized for many years but only in the 
past fifteen years has much about the 
subject appeared in the literature. 

3. Pathologically the disease is a 
lobular pneumonia of _ interstitial 
type. 

4. This syndrome is constantly as- 
sociated with upper respiratory in- 
fection and represents a progression 


recog- 


of a synergistic infection down the 
tracheobronchial tree. 

5. Baeteria which are normally 
seen in the upper respiratory tract 
assume etiological importance when 
they are found in the lungs which 
are normally sterile. This situation 
is analogous to the presence of bac- 
teria in the spinal fluid. 

6. Often the disease is so mild that 
it is found only when chest films are 
taken. 

7. The response to chemotherapy is 
variable. 

Bronchiolitis—This condition is of- 
ten ealled eapillary bronchitis, imply- 
ing involvement of the smaller bron- 
ehi and bronchioles and is probably 
best known literature 
‘*primary virus pneumonitis (or pneu- 
monia) of infaney’’ through the work 
of J. M. 
below in the discussion pertaining to 
pathology and etiology, this condi- 
tion probably should be included in 
the 
However, the fact that it is seen al- 


in recent as 


Adams. For reasons seen 


section on mixed pneumonias. 
most exclusively in infants and young 
children together with the common 
observation 


‘apid onset tend to establish it as a 


of severe dyspnea and 


unique entity, at least in so far as its 
import to the patient’s prognosis is 
It has studied by 
British workers who give a descrip- 
tion of the elinieal picture identical 


eoncerned. been 
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that seen in this 


country. 


with commonly 
Some, however, do not seem 
much impressed by the bronchiolar ob- 
Their 
autopsy studies confirm in every de- 
tail 
observation of inelusion bodies in the 


structive phase of the disease. 


those of Adams, except for the 
bronchiolar epithelial cells. 

The clinical picture is a rather con- 
stant and characteristic one. Adams’ 
series have consisted of newborn and 
young infants. The disease, however. 


in children 2 years of 
There 


is a prodromal upper respiratory in- 


is often seen 


age, rarely in older children. 
fection and a history of cough, sneez- 
ing, and onset of progressive dyspnea 
is obtained. The patient usually does 
not appear especially ill, often the 
temperature being under 100° F. ree- 
tally. The 
the infection is the degree of dyspnea 


most striking aspect of 


present. The patient is anxious and 


restless due to air hunger and may 


prefer to sit up. Cervical, supra- 


elavieular, and substernal retraction 
(‘yanosis may be present and 


duski- 


Is Seen 


vary in degree from. slight 
ness to rather marked cyanosis and 
is due to the ventilatory impairment. 


The 


shape, with 


often barrel 
the 


with 


chest assumes a 


rib raised an- 


cage 


teriorly and limited motion, a 
manifestation of an acute obstructive 
It is hyperresonant ; the 
the 


expiratory phase much prolonged, as- 


emphysema. 


inspiratory phase is shortened, 


sociated sometimes with medium to 
fine rales, and almost constantly with 
an expiratory wheeze. 

X-ray findings in the chest film in 
dependent the 


Early in the 


bronchiolitis are on 
stage of the 


disease the density of the lung fields 


clisease, 


is diminished because of the presence 


of an acute obstruetive emphysema. 
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If the disease progresses, fine patchy 
densities may be seen which are pre- 


sumed to represent bronchiolitis and 


scattered secondary atelectasis. If 
the disease has progressed to this 
point, resolution of x-ray findings re- 
quires some time and elinical im- 
provement precedes it by some days.” 

Post-mortem examination of the 


lungs about the seventh day of the 
disease reveals grossly bronchial and 
bronchiolar exudates which some- 
times may be quite purulent in ap 
pearance, There is also ulceration of 
bronchial and bronchiolar epithelium. 
Areas of atelectasis, hemorrhage, and 
edema are common. On microseopic 
examination a monocytic infiltrate is 
seen in the stroma around the bron- 
chi and bronchioles and extends into 
the adjacent alveolar septa. Serous 


exudate may be seen in some alve- 


oli" Aeecording to Adams, the most 
significant finding 
ically is the presence of acidophilic 


» 


cytoplasmic inclusion bodies about 3 


seen microscop- 


to 6 » in diameter in the respiratory 
epithelium. These inelusion bodies are 
also frequently found in smears of 
the 


with the disease.** 


pharyngeal mucosa of patients 


Bronchiolitis is presumed to be of 
purely viral etiology though no spe- 
cific causative virus has been identi- 
fied. Evidence for such an etiology 
is rather adequate, but the possibility 
of there being several causative viral 
agents has by no means been ex- 
eluded. 
olitis being 
to patients 
infections suggests strongly the par- 
viral the 
the The 
presence of a normal nasopharyngeal 
together animal experi- 


The appearance of bronchi- 
confined almost entirely 
respiratory 


with upper 


ticipation of a agent in 
pathogenesis of condition, 


flora with 
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ments in which micro-filtered human 
pharyngeal washings have produced 
a pathologic picture in the lungs the 
same as found in children at post 
mortem have led some to feel the dis- 
Oth- 


constant 


ease has a solely viral etiology. 
ers, however, have noted a 
relationship between the number of 
inclusion bodies found and the num- 
ber of bacteria present on microscopic 
section. The significance of this ob- 
servation is not clear.°* Adams*® was 
the first to note the presence of these 
inclusion bodies, and found them in 
about 85 per cent of infected young 
infants, but because of the probable 
ubiquity of the infecting agents, in- 
terpretation of the presence of these 
bodies must be made with care. In 
1948, he reported six cases of econgen- 
ital pneumonitis in newborn infants 
of mothers who had upper respiratory 
infeetions and in which inelusion bod- 
ies were found in the pharyngeal mu- 
cosa.’ °? He feels aspiration is more 
important in the development of in- 
fections of the lower part of the re- 
spiratory tract than is commonly be- 
lieved and points out that, in the su- 
infant, the 
angle downward of about 20 degrees 
with the horizontal and that gravity 
tends to augment the aspiration of in- 
secretions the upper 
tract. With the infant on his abdo- 
men, the angle is upward and drain- 


pine trachea forms an 


fected from 


age of secretions toward the mouth 
is implemented, and may be an ex- 
planation of why infants and young 
children with respiratory infections 
seem more comfortable prone than su- 
pine. 

Finally, Adams** states that while 
it is logieal to pneumonias 
from a bacteriologie point of view, it 
is difficult to do in pediatries because 


present 
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of the lack of sputum for study, the 
variety of predisposing illnesses, and 
the fact that mixed infections play an 
outstanding role in children’s respira- 
tory disease. 

The following statements regard- 
ing the place of bronchiolitis in the 
classification of acute respiratory dis- 
ease which is presented in this review 
ean probably be safely made in the 


light of present-day knowledge of 
these conditions: 
1. Bronechiolitis is another mani- 


festation of the typical natural tend- 
eney for infections to 
move downward in the respiratory 
tract. 


2. The etiology 


respiratory 


is probably viral, 
but the role of bacteria is unknown 
except where they may appear as sec- 
ondary invaders, occasionally produc- 
death 
terial bronchopneumonia. 

3. The 


chiefly by obstructive dyspnea out of 


ing from overwhelming bac- 


disease is characterized 
proportion to the systemic manifesta- 
tions of the disease. 

4. Etiologically and pathologically 
the disease should be placed in the 
what 
viously termed ‘‘mixed pneumonias’’ 


sategory of have been pre- 
were it not for its peculiar pediatric 


implications. 


SUMMARY AND CONCLUSIONS 


1. Acute respiratory infections of 
the larynx, tracheobronchial tree, and 
lungs are discussed in reference to 
pathogenesis, classification, and diag- 
nosis. 

2. A classification of acute respira- 
tory infections based on the anatomic 
the infection 
gested. It is felt that in 
stances, the etiology of these infee- 


distribution of is sug- 


most in- 


tions involves such a mixture of eti- 
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both bacterial and 


viral, as to preclude etiological clas 


ological agents, 


sification in the practical sense of the 
word. In addition, it is the anatomic 


situation which most affeets the pa 


tient’s respiratory function, Finally, 
respiratory infections may usually be 
so classified by the clinician by means 
of a good history and careful physical 
examination 

3. Diagnostic eriteria and their 
pathogenesis are discussed. 

1. Two conditions of somewhat con- 
the so-ealled *pri- 


troversial status, 


mary atypical pneumonia’’ and ‘pri 
mary virus pneumonitis of infaney”’ 


are discussed. Certain conelusions 
are made regarding the place of these 
entities in the whole speetrum of re- 
spiratory infection which seem ten 
able at the present time and provide a 


basis for rational treatment 


Lee For 


questions re 


The indebted to Dr. 
Hill for ra 


resp ratory 


vriter 18s 


rest certain 


garding infections and for his 


helpful criticism of this review 
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Comments on Current Literature 


POLIOMYELITIS: 


INCIDENCE OF SUBCLINICAL INFECTION 


DURING AN EPIDEMIC 


ECENT developments in tissue 

culture methods and their applica- 
tion in the study of virus disease have 
made available to workers interested 
in the epidemiologic aspects of polio- 
myelitis, a valuable and efficient tool. 
The in vitro method for detecting the 
presence of poliomyelitis virus, based 
on the cytopathogenice effect of the 
virus in cultures of human or monkey 
tissues, serves likewise as an indicator 
system which can be used for demon- 
strating the of neutralizing 
antibodies for all three strain types: 
Type I (Brunhilde), Type IIT (Lan- 
sing), and Type III (Leon). Prior to 
the perfection of this in vitro method, 
monkeys or mice (Lansing) were re- 
quired for the demonstration of 
neutralizing antibodies. 

Utilizing these newly developed 
techniques, Melnick and Ledinko' 
(American Journal of Hyg iene, 
September, 1953) undertook a study 
of the poliomyelitis epidemie which 
occurred in Winston-Salem, N. C., 
during the summer of 1948. The out- 
break was characterized by the usual 
epidemiologic pattern in that there 
were a few eases in the spring, 
followed by a marked increase of 
cases in June, with peak incidence in 
July, continuation through August, 
and subsidence in the autumn months. 
Over the state of North Carolina the 
attack rate was 62 per 100,000 popu- 
lation, and the ratio.of paralytic to 
nonparalytic cases was estimated to 
be two to one. 

The purpose of this investigation 
as outlined by the authors ineluded: 

1. A study of the distribution of 
antibodies to the three strain types 
of virus in the juvenile population in 
Winston-Salem, N. C., during 1948; 


presence 


2. The effect on the development of 
antibodies of living through an epi- 
demic of poliomyelitis; 

5. A direct determination of the 
ratio of subelinical infection to clini- 
cal disease. 

Accordingly, blood samples were 
obtained from 200 healthy children 
during the first week of June at a 
time when only four eases of polio- 
myelitis had occurred. In November, 
after the epidemie had _ subsided, 
blood samples were obtained again 
from these same 200 children. As it 
happened no_ illnesses resembling 
poliomyelitis were reported in 1948 
in this particular group. 

The 200 children in the study were 
divided into two socioeconomic groups. 
The so-called upper class group in- 
cluded those who lived in single family 
dwellings with good sanitation, and 
who were not subjected to overerowd- 
ing. Classified in the lower socio- 
economie group were those living in 
crowded run-down districts where 
sanitation was poor, where multiple 


family use of toilets or outdoor 
privies was common, and where 
general personal hygiene was not 
good. 


Serum samples from the two groups 
taken before the epidemic and after 
its subsidence were studied for the 
antibodies to the three 
poliomyelitis. The 
results showed that in the case of 
Brunhilde virus (Type 1), serum 
specimens collected during the pre- 
epidemic period were appreciably 
positive for antibodies in 68 per cent 
of the newborn infants, in only 5 
per cent of the infants in the age 
range 6 months to 2 years, and in 
15 per cent of the children 3 to 4 


presence of 
strain types of 
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years of age. In the age range 5 to 
14 years, the level of positive anti- 
body tests rose to 50 to 44 per cent. 
Studies on the serum samples from 
these same subjects taken at the end 
of the epidemic period showed that 
there had been an increase in the 
incidence of antibodies to Type I in 
all age groups, but that the increase 
marked in ehildren under 
4 years of age. 


was most 

Data obtained coneerning the Lan- 
sing virus (Type II) showed that anti- 
hodies to this strain were present in 
the majority of newborn infants, but 
were lost during the first year of life. 
Only 15 to 22 per cent of the chil- 
dren had antibodies to Lansing strain 


through the first four vears. Older 
children had antibodies in a propor- 
tion of 40 to 46 per cent. Post- 


INFECTION 


RATES* IN UPPER AND LOWER SOCIOECONOMIC GROUPS OF 
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the findings in serum specimens 
collected late in the epidemic, or after 
the epidemic, were essentially the 
same as those for specimens collected 
early or before the epidemic. Thus 
with respect to antibody levels, the 
results obtained were essentially 
similar for all three types of polio- 
myelitis virus, with the exception 
that for the Leon strain there was no 
evidence” of increases in antibody 
titer during the epidemic period. 
Observations concerning the pres- 
ence of antibodies to more than one 


strain of virus were of particular 
interest. These authors found that 
in the pre-epidemic period, 41 per 


cent of the children in the older age 
group had antibodies to two or three 
types of poliomyelitis virus, and in 
the postepidemic period, 46 per cent 
of the older children. In the younger 


WINSTON-SALEM DURING 


SuMMER oF 1948 


Type I poliomyelitis virus 
Type II poliomyelitis virus 
Type III poliomyelitis virus 
High Point Coxsackie virus 
Streptococcus 

Influenza virus 

Mumps virus 


a local strain) 


*No. developing antibodies during epidemic period 


UPPER LOWER 
7 45 
14 26 
0 0 
46 33 
0 0 
0 0 
} 2 
x 100 


No. without antibodies in pre-epidemic period 


epidemic investigations indicated that 
all age groups had increased levels 
of antibody to Lansing virus, except 
those who were under 1 year of age. 
Increase in Lansing-strain antibody 
was most pronounced in children 1 
to > years of age. 

In the case of the Leon strain, 70 
per cent of the newborn infants 
studied showed appreciable antibody 
titer. This titer seemed to have de- 
clined markedly during the first year 
of life, since antibody levels were low 
in children from 1 to 4 years of age. 
In the age range 5 to 6 years, titers 
were appreciably positive in 40 to 44 
per cent, and in children of 7 to 14 
vears, 50 to 58 per vent gave positive 
result. It is interesting that for the 
Leon strain of virus, there was no 
change during the epidemic, so that 


children, under 4 years of age, only 
3 per cent had multiple antibodies in 
the spring, and 13 per cent in the fall. 

Results concerning the levels of 
antibody in children of the two socio- 
economie groups were interesting. 
When the figures were analyzed, it 
was evident that antibodies to all 
three types of virus were present to 
a significantly higher degree in the 
blood of children belonging to the 
lower income group. This higher 
incidence was apparent in the results 
obtained both in the spring and in 
the fall. As the authors point out, it 
is noteworthy that similar observa- 
tions have been made concerning the 
presence of antistreptolysin “O” and 
gamma globulin levels.” 

The probable infection rates during 
the epidemic, as determined by anti- 








body studies in the two socioeconomic 
groups, are summarized in the 
accompanying table. 

Over-all analysis of the data ob- 
tained from these studies led the 
authors to conclude that the number 
of cases of inapparent infection per 
clinical case was of the order of 175 
for infants under 1 year, 100 for 
infants 1 to 2 years of age, 73 in 
children 3 to 4 years of age, 62 for 
children 5 to 9 years of age, and 95 
for those 10 to 14 years of age. Ex- 
pressing the results as ratio of sub- 
clinical infection to paralytic cases 
of poliomyelitis, the authors state 
that there were 6 to 16 frank cases of 
the disease per 1,000 inapparent in- 
feetions, with the lowest incidence of 
the paralytic form of the disease in 
infants, and the highest in children 
from 5 to 9 years of age. 

The authors compare their ratio 
of inapparent or subclinical infections 
with estimates made previously. For 
example, in a New York City study, 
based on the amount of poliomyelitis 
virus recovered from ample sewage 
sampling during an endemic period 
of low disease incidence, the estimate 
was one in 1,000°; from a family-to- 
family survey of the history of polio- 
myelitis in large groups of people, 
the estimate was 10 to 1,000*; and the 
ratio arrived at by Howe® from a 
comparison of the reported cases of 
obvious diseases with those of polio- 
myelitis during the same period was 
5 to 1,000. 
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OF PEDIATRICS 


Studies such as these in which ob- 
jective information is accumulated 
under well-controlled conditions will 
result inevitably in a better under- 
standing of the natural history of 
infantile paralysis. The development 
of new and efficient laboratory tools 
will be of great importance in earry- 
ing out such investigations. 

RusseEtt J. BLATTNER 
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News and Notes 


Dr. Richard L. Day, Associate Professor 
of Pediatrics at College of 
Physicians and Surgeons, has been appointed 
Professor of Pediatrics at the State Umi 
New Medicine 
at Brooklyn on a basis. Dr. 
Charles Weymuller 
man of the department on a part-time basis 


Columbia 


York College of 
full-time 


who has 


versity of 


been Chair- 


since 1936 will continue as Professor on 


a part-time basis, Dr. Day will assume his 
new duties December 1. 

Sanford, who has served 
Pedi- 


Illinois College 


Dr. Heyworth N. 


s acting head of the Department of 


atrics at the University of 
of Medicine since September, 1952, has been 
head of 


Sanford has been a member of the faculty 


uppointed as the department. Dr. 
of the University of Illinois since 1941 when 
he was appointed clinical associate professor 
of pediatrics. He was promoted to full pro 
1944. He has 
as chairman of the Department of Pediatrics 
Hospital but will 
lis association with Cook County Hospital. 


fessor in resigned positions 


at Presbyterian continue 


Hendee Smith 


anniversary 


Mrs. 
their 


Dr. and Charles 
celebrated 50th 
on September 8. Dr. Smith 
Pediatrics at New York University 


in 1942 and has 


wedding 
retired as Pro 
fessor of 
engaged in active 
Brunswick, N. J. 


since 


pediatrie practice in New 


The theme for the annual postgraduate 
pediatric “refresher week” at Tulane Uni- 
1954, will be “Surgery 
The program 
direction of Dr. Ralph 
Alton Ochsner with Dr. 


versity Feb. 8 to 13, 
for Infants and. Children.” 
under the 


V. Platou and Dr. 


will be 


Willis Potts and Dr. Thomas Baffes as 
guest speakers. Major emphasis will be 
given to consideration of medical and 
emotional preparations and aftercare, 


choice, and conduct of anesthesia, diag- 


nostic procedures, and recent advances in 


related fields. Those interested should 


Division of Graduate 


Ave., New 


Director, 
1430 


apply to: 


Medicine, Tulane Orleans 


12, La. Registration, as usual, is limited 
to forty qualified specialists. 
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At the annual postgraduate conference 
in pediatrics held at the State University 
of Iowa, Sept. 16 1953, in con- 
junction with the fall meeting of the state 
Pediatric Society, one session was devoted 


and 17, 


to a memorial program honoring Dr. Jeans. 
At this the Philip Charles Jeans 
Pediatric Library, State University of 
dedicated. Speakers were Dr. 


session 
lowa, was 
Jean V. Cooke, Professor Emeritus, Depart- 
ment of Pediatrics, Washington University, 
St. Louis; Dr. L. A. Maynard, Professor 


and Head of the School of Nutrition, 
Cornell University, Ithaca, and Chairman 
of the Food and Nutrition Board of the 


National Research Council; Dr. James R. 


Wilson, Secretary of the Council on Foods 


and Nutrition, American Medical Associa- 
tion. Particular emphasis was given to Dr. 


Jeans’ long service and many contributions 
as a member of national advisory boards, 
for this phase of his professional life was 
less familiar to physicians of the state. 
The dedication followed the talks. Dr. Lee 
Forrest Hill of Des Moines read a eulogy 
of Dr. Jeans. The library was then dedi 
eated to Dr. Jeans by Dr. Charles D. May, 
Head State 


Iowa. dedicatory 


of Pediatrics, 
The 
“This library is 


Professor and 
University of 
plaque reads as follows: 
dedicated in appreciation of Philip Charles 


Jeans, M.D., Professor and Head, Depart 
ment of Pediatrics 1924-1952. A wise 
clinician, thorough investigator, humble 


teacher, and understanding friend 


The First Congress of the South African 
Pediatric Association met in Durban, Aug. 
20 to 22, 1953, Dr. 


Seymour Heyman of 


Johannesburg presiding. The society has 
some thirty-two members of whom seven 
teen were present. In addition, several 
associate members (physicians who devote 
their time to child care but who have not 
had the required training for qualification) 
and a number of guests attended. Among 
the guests were Dr. Hugh Taylor of New 
York, MeCord Hospital in 
Durban, and Drs. Harry and Ruth Bakwin 


New York. 


Director of 


also of 











Sexual Behavior in the Human Female. 
Alfred C. Kinsey, W. B. Pomeroy, C. E. 
Martin, and P. H. Gebhard, Philadelphia, 
1953, W. 


Price 


B. Saunders Company, 842 


pages. SS.00, 


Some five years ago in reviewing Sexual 
Male it 
this was the first of eight projected 


Behavior in the Human noted 


that 


was 


Institute for Sex Research 
headed by Dr. 


a companion text, Sez ual 


studies from the 


at Indiana University Kin- 


sey. The second, 


Behavior in the TTuman Female has now been 


published. The ‘‘ Male’’ book received for 
review was one of a first edition of 5,000 
copies. The ‘‘Female’’ first edition we 


have read is one of 250,000 copies 


the ‘‘ Male’’ 


ten wondered 


a figure 
finally reached. We have of- 
much the vast majority 
**Male’’ 
imagine in 
that 
As stated editorially in the 


how 
of purchasers and readers of the 
really got out of it. Little we 


the factual tabular data presented 
they expected. 
that 


repercussions far 


JOURNAL at time, the book would have 
beyond the field of medi 
a medical pub 
‘< Be 


for the chapters 


cine, although brought out by 
The holds 
text except 


lisher. same true for the 


male’? which, 


on neural mechanisms and hormonal factors 


in sexual response, is of sociological impor 


tance rather than medical. 


Dr. Kinsey and his associates used the 


same techniques in collecting data for this 


volume as used for the previous one. Con 


siderable given to the method of 


space 1s 


sumpling, as it was the distribution of the 


sample which was one of the chief points 


of attack as to the material’s presenting a 


fair or scientific picture of male sexual be 


havior. Dr. Kinsey considers his method as 


the only reliable method of sampling with 


the techniques he uses, which involves a per 


sonal catharsis to the _ interviewer. He 
frankly points out certain specific gaps in 
The chief fault in this 


seem to be a higher per 


the distribution. 
respect would 
centage of the well-educated groups than is 
distribution of fe- 


this is of 


found in the 
males. We doubt, 


great importance in the general picture re 


general 


however, if 


tlected by the data. 


Book Reviews 


The chief findings have been so widely 
discussed and publicized in numerous arti 
cles in the lay press, based on prepublica 


tion conferences with journalists and re- 


porters in a ballyhoo unprecedented in the 


book publishing world, it seems superfluous 


to repeat them in detail. To the pedia- 
trician the findings and discussions relating 
to sex education are the chief matter of 
interest. As a matter of fact it was an 


attempt to find an answer to this involved 
that started Dr. 


human 


Kinsey on his 
The 


data in this and the previous book show 


question 
studies of sexual behavior. 
that many children acquire knowledge of 
sexual phenomena in very early childhood, 
This 


and 


and nearly all from other children. 
simply lends support to a well-known 
data in the form of 
add little to 


Perhaps the most ir 


accepted fact, and 


types and percentages what 


is already known. i- 


statement on the subject in the 
that 


it is related to its impact on the 


portant 


text is whether sex information, so 
far as 
future sex life of the individual, is better 
from adults or from other 
children, is a question the author feels can- 


Early 


very im 


when obtained 


not be answered from the data. 


being 


life of the 


attitudes he considers as 


portant upon the future sex 


individual, which is also not a new idea 


but one generally accepted by physicians. 
We will all agree with Dr. Kinsey that sex 
education is important, but that what chil 


dren should be taught, at what age they 


ut 
should be taught, who should teach them, 
and how they should be taught are matters 
of theory and opinion. It is to be sincerely 


hoped that out of the studies of the Sex 


Institute some useful information wil] 
eventually be obtained, as it is an im 
portant subject about which much drool 


and drivel has been written and spoken by 


enthusiastic crusaders who at times have 


harmed more than they have helped. Dr. 
Kinsey and his associates are to be praised 
for their efforts to put sex education on a 
if they have so 


sound rational basis, even 


far been unsuccessful. 























BOOK REVIEWS 


Advances in Pediatrics. 
Levine, 
300k Publishers, 


Price $7.50. 


Edited by 8S. Z. 
1953, The 


vol. 6, 323 pages. 


M.D., Chicago, Year 


The 1953 


of interest 


volume of Advances holds more 
to the practicing pediatrician 
There 
One of 
interesting by Ingalls of the 
School of Public Health entitled 


Prenatal Pediatrics is a discussion 


than some of the previous volumes. 


are reviews or discussions, 
the 
Harvard 

Preventive 


of the factors leading to fetal death and con 


seven 


most 


genital malformations and their prevention. 
He that 
for the most part preventable, and outlines 
the 


feels congenital malformations are 


studies and investigations 
the field. Among the 


Lymphosarcoma by 


scope of 


which are needed in 
discussions 
The van Crevald, 
Pulmonary Pathology in the New Born by 
Edith Megqaloblastic 


Infancy by Zuelzer and Rutzky. 


other are 


Dargeon, Lipoidoses by 


Potter, and Anemia of 


American Pediatric Directory. Ed. 6, 1953- 
1954, Joe T. Smith, 
M.D. 


Knoxville, Tenn. 


Price $10.00. 


The Sixth Pediatrie Directory edited and 
published by Dr. Smith contains the names, 
grouped geographically and alphabetically, 
of the pediatricians in the United States 
and Canada. Dr. Smith lists 3,898 as certi- 
fied by the American Board of Pediatrics, 
1,928 who give full time to pediatrics but 
are not certified, and 2,287 part-time pedia 
practitioners majoring 


tricians or general 


in pediatrics. 


Handbook of Orthopaedic Sureery. Alfred 
Shands, Jr., St. Louis, 1952, The 
Mosby Company, 644 pages. Price 


Rives 
C. V. 


$8.00. 


The edition of the Handbook of 


Orthopaedic Surgery by A. R. Shands is a 


fourth 


revision of the previous editions of this ex- 
cellent book. Recent knowledge has been 
added and illustrations have been changed 
and increased in number. However, the book 
remains a ‘‘handbook,’’ with clear simple 
description of orthopedic conditions and brief 
outline of the major types of treatment of 


conditions, 


these 
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For simplicity, subject matter is discussed 
under the headings of congenital abnormal- 
ities, affections of growing and adult bone, 
infections, arthritis, neuromuscular disabili- 
ties, tumors, and fracture deformities. 
Trauma is limited to the deformities result 
Those 


do not fall into above general categories are 


ing from trauma. conditions which 
discussed under the regions or joints that are 
involved. 
plete. 


sibliography is lengthy and com- 
This is an excellent book for the student 

or the practitioner who needs information 

about diagnosis and treatment of orthopedic 

disabilities without extensive detailed de- 

scription. 

D. Et.iorr O’REILLY 


Nutritional Studies in Adolescent Girls and 
Their Relation to Tuberculosis. 
A. Johnston, M.D., Springfield, TIL, 1953, 

Price $7.50. 


Joseph 


Charles C Thomas, 120 pages. 


In this monograph Johnston summarizes 
the careful and painstaking metabolic stud- 
for the last 


twenty years in the field of adolescence, with 


ies he has been carrying on 


particular reference to the relation between 
His 
tuberculosis 


status and _ tuberculosis. 
that the 


found in adolescent girls may be due to a 


nutritional 
thesis is increase in 
failure to meet the nutritional requirements 
peculiar to the growth that takes place at 
this time, and further that the disease 
be influenced by the adequacy of the diet to 


may 


replenish deficits. As a measure of nutri- 
tional status and growth processes Johnston 
bal- 


Many parts of the study brought to 


uses long-term nitrogen and calcium 
ances. 
gether in the monograph have been presented 
previously. Johnston feels his work seems to 
show a correlation between an adequate nitro 


gen storage and the course of the infection, 


although the latter is influenced by many 
other factors. Aside from the relationship 
of the studies to tuberculosis the material 


and work adds much to our basic knowledge 
of the metabolic changes which take place 
during adolescence. The 
lently and clearly presented and the volume 


material is excel- 


is illustrated with many graphs and roent 
genograms. 











Editor’s Column 


OVER THE EDITOR’S DESK 


ANY letters come to the Editor’s 
desk. An _ occasional 
someone who 


type is 
idea or 
We 


call a number with some theory as to 


from has an 


theory he wishes publicized. re- 
the cause and spread of polio and all 
The Editor 
valled a 


without factual support. 


has been reviled, and even 


“‘eoward,’’ because of his refusal to 
give publicity to the unsupported 
theory. 

* *¢ @ @ 


Another more frequent type is from 
someone who is perplexed by ‘‘con- 
tradictory statements’’ which have ap- 
A reeent ex- 
ample was a letter which stated that 


peared in the JOURNAL. 


the men at his hospital were confused 
over the statement of Dr. Karelitz, of 
New York, in his review of the anti- 
biotics in the April issue, reeommend- 
ing the routine use of antibioties when 
the diagnosis of measles is made in a 
young child, and that of Dr. Shaw, of 
San Francisco, in an editorial in the 
August issue, who considers this use 
as ‘‘frivolous.’’ 

the 
prophylactic use of the 
antibiotics in outweigh the 
disadvantages, or In this 
particular example a definite differ- 
ence of opinion exists between 


The question is sim- 


ply whether advantages to be 
gained by the 
measles 


vice versa. 


two 
men with vast experience in the han- 
dling of communicable diseases, and 
each is expressing his honest opinion. 
Owing to the differences in the severity 
of measles epidemics and the time of 
the year in which they oceur in differ- 
ent localities, it would be diffieult to 
controlled which 
Hence 


conduct studies 


would be of comparative value. 


whether or not antibiotics should be 
used routinely for prophylactic pur- 
poses is a matter of opinion. 

In connection the Editorial 
we quote a letter to Dr. Shaw from 
Dr. Phillip Rothman, of Beverly Hills. 


with 


August 10, 1953. 


Dear Dr. Shaw: 

[ have just read your editorial on ‘‘ The 
Antibioties’’ and heartily 
May I add 


very 


Frivolous Use of 
agree with all your statements. 
a few comments. There seems to be 
good evidence that little or nothing can be 
accomplished as far as the men in practice 
It seems to me that the only 
the 


in the education 


are concerned. 
possible way of improving situation is 
by prophylaxis, so to speak, 
of medical students and internes. As long 
as the abuse of antibiotics is so prevalent in 
all hospitals, including teaching institutions, 
doubtful. 


The recent report by Karelitz is a very fair 


any improvement in their use is 


cross section of what is going on everywhere. 


In a 24 hour survey of the use of antibiotics 


in the pediatric service at Mount Sinai Hos- 
pital only 22 of 45 patients received cor 
rectly chosen drugs in suitable dosage. That 


the assistant residents, senior residents, and 
attending physicians permit this to oceur is 
the difficulties and it 


exists as far as the best institu- 


eause of our 


I know in 


basic 
tions. 


This matter of ‘‘contradictory state- 
involves a fundamental ques- 
It is not and 


ments”’ 
tion of editorial policy. 


should not be the function of the 
Editorial Board to take a stand on 


matters of opinion to the extent that 
a contrary opinion is _ excluded. 
Rather the Editorial Board considers 
it a function of the JourRNAL to pre- 
sent differences of opinion held by 
men of the standing and experience of 
Dr. Karelitz and Dr. Shaw. We real- 
ize it may be confusing to some of our 
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readers, particularly the younger men 
who are in the ‘‘hangover period’’ of 
their medical school days and are still 
looking for the definite authoritative 
statement. Those with a longer expe- 
rience realize how often the truth of 
today is the error of tomorrow, and 
the error of today is the truth of to- 


morrow. So as a matter of editoriai 
poliey the readers of the JourNAL will 
now and then eontinue to find con- 


tradictory statements. 
* &* & & 

A thine we have never been able to 
fathom is why certain articles or edi- 
torials bring comment and why others 
do not. A communication some time 
ago on the subject of early institution- 
mentally retarded 
considerable discussion 


alization of the 
child 
among the members of the Board, and 
finally led to an editorial expressing 


aroused 


the viewpoint of five members. It is 
an important practical debatable ques- 
tion and we expected it to arouse con- 
siderable discussion. Nary a_ word 
was received adding to the discussion. 
On the other hand, a recent editorial 
on the relatively unimportant subject 
of snake bite, whose was to 
point out that it was to a large extent 
a pediatric emergency, brought a lot 


Kurope—on 


purpose 


of comment—even from 
snakes and methods of treatment. It 
was quite a surprise. 

* &*£ & & 


Recently in the mail there have 
been two letters commenting on Jour- 
NAL articles, which we feel might in- 
terest our readers. The first refers to 
the article on ‘‘The Comies,’’ by Dr. 
Ruth Bakwin in the May issue, and 
the editorial the following month. The 
writer takes Dr. Bakwin 
and the Editor on the degree of harm- 


issue with 
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fulness of the Comies—again a matter 
of opinion. 
New York 
August 19, 1953 
Dear Dr. Veeder: 

It was with some interest that I first read 
Dr. Ruth Bakwin’s discussion of the comics 
in the May issue of the JourNAL. However 
your editorial comments in the June issue 
of the JouRNAL served to precipitate a grow- 
ing concern on my part on this subject and 
prompts me to write this letter. 

Contained within your comments are sev 
eral assumptions which are difficult to vali 
date. You state, ‘‘ History, Biblical stories, 
current events, modern science, and favorite 
stories are now the chief substance of the 
Perusal of the comic book shelf 


‘7 


comics, 
of any local store will demonstrate that a ma- 
jority of the comics are ghastly collections 
adven 


sadism, weird 


A 1951 analysis 


of murder, mayhem, 
tures, crime and brutality. 
of ninety-two comic books reported the fol 
lowing content: 216 major crimes; 86 sa 
309 minor crimes; 287 incidents 
behavior: 186 


vulgar behavior; 522 physical assaults; and 


distic aets: 
of anti-social instances of 
the technique of fourteen murders in detail. 

The content of one comic book, the June 
1952 


serve as a 


July issue of Crime Suspense Stories 


might particularly appropriate 
illustration. It 


medical school murdering his wife, multilat 


portrays a professor at a 


ing her body to prevent identification and 


then hanging the body among the 


corpses 
kept at the school laboratory for purposes of 
The 


depicted the 


dissection by his students, drawing 


which graphically professor 


strangling his wife, bore this caption: 


How long we struggled I don’t know 


but an ominous silence seemed to 


clear my senses! Her body was com- 
pletely limp and her eyes bulged from 
their sockets from the pressure of my 


fingers that were knotted around her 
neck! A few quick slashes with a 


kitchen knife entirely obliterated her 
features! Then after pulling her teeth 
and removing her jewelry and clothing 


my wife was completely unrecognizable. 


Then there is the question of ‘‘the psy 
chological value of the comics for the child, 
as satisfactions, as identification with the 
hero of the text, as an outlet for aggressive 
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and because of their cheapness they 


ness, 


ean be bought without adult assistance and 


thus give a freedom of choice of value to the 
ehild.’’ I 
a child 


comie books dealing with crime, sex, 


imagine what satisfaction 


the multitude of 


eannot 


might obtain from 
corrup 
tion, war, which by far outnumber those tak 
Bible 


Even the animal comics con 


in their stories from the and other 


g 
literary classics, 
tain the same elements of violent plot struc 
ture. 

As for 
text, I 


the hero of the 
the psychological 


identification with 
seriously question 
this when the hero is 


value of mechanism, 


a superman who defies both the laws of na- 
ture and man by taking the law into his own 
They unfortunately the 
‘*Might makes Right’’ more than 


Good always triumphed over Evil.’’ 


hands. personify 
theme of 
they do ** 
\ frequent comie book character is the long 
white 
the 


a fitting tribute to the personal in 


haired crackpot or scientist as a 


gowned madman plotting to destroy 
world 
dustry and character of our scientists. 

ressiveness, some of 


the 


As an outlet for agg 
the reported events of past few years 
suggest 


go that 
as a stimulus rather than an outlet for aggres 


would eomie books have served 


siveness. There have been specific incidents 
of a kidnapping plot, murder and poisoning 
committed by children following the precise 
comic books. 


pattern outlined in 


As to the freedom of choice of value to 
the child, there must be positive values 
offered in choice. Reeognizing this, in many 


parts of Canada and in some European coun 
tries such as Sweden, the sale of comic books 


dealing with crime, violence and sex is for 


hidden by law. 
Because no one ean deny the great value 
medium, it 


of the educational 


is extremely important that we, as physicians, 


eomie as an 


ith children explore and evaluate 
The 


value is 


who we rk 
this subject completely and carefully. 
mere recognition of its educational 
evidence of its importance in the lives of our 
children It is oversimplification to 


books as 


@Toss 
describe the phenomenon of comic 
an aspect of history repeating itself. Just 
as it is gross oversimplification to ascribe 
the growth of juvenile delinquency and vio 
lent Americans to the in 


crimes by voung 


hooks. 


has to be 


fluence of comic Their impact on 


American children evaluated as 


part of our entire cultural pattern within the 
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over-all atmosphere of war tensions, crime, 


cynicism, and resort to force. 


mental health of 


corruption, 
The 


necessitates our considered, honest, and scien 


ultimate our children 


tifie appraisal of this and other aspects of 
our culture. 
Sincerely yours, 
So. NicuTern, M.D. 


To any who might feel as Dr. Nie- 
tern we recommend reading an essay 
by the late G. K. Chesterton, A De- 
fense of Penny Dreadfuls. We quote: 
**Tt is the custom, particularly among 
attribute half the 
Metropolis to cheap 
The objection rests 


magistrates, to 
erimes of the 
novelettes. 
upon the theory that the tone of the 
mass of boys’ novelettes is criminal 
and degraded, appealing to low eupid- 
ity and low eruelty. This is the mag- 
isterial theory, and this is rubbish.”’ 
* a * ~ 
A second letter was a discussion of 
a recent ‘‘Comment on Current Litera- 
ture’’ by Dr. Blattner. 
August 11, 1953. 
Dear Doctor Veeder: 
Dr. Blattner’s 
**Comments on 


the JOURNAL, 


Literature’’ is al 


column in 
Current 
ways interesting and instructive, and his lat 
est one, ‘‘Smallpox Vaccination and Preg 
nancy,’’ in the August number is no excep 
tion. However, it appears to me that it is 
one sided. Dr. Blattner discusses at length 
Patrick MacArthur’s the Lancet! 
notes his conclusion that vaccination of 
the first 
pregnancy significantly increases fetal mor 
tality. He 
tions that conclude that 


article in 
and 
trimester of 


& pregnant woman in 


makes no mention of investiga 
there is no effect on 
fetus. This is particularly surprising 
Dr. MaeArthur 


space in his article to the study by my col 


the 
since devotes considerabl 
leagues and myself,2 and tries to find flaws 
in our method of study. 

Dr. MacArthur’s 
study is that it was retrospective whereas, 
This Nei 


ther his study nor ours was truly prospective 


main objection to our 


his was prospective. is not true. 


or retrospective. \ prospective study would 
he one in which one started with a pregnant 
woman who was vaccinated and followed her 
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right through her pregnancy and delivery. 
Neither of us did that. A retrospective study 
would be one in which one started with the 
dead or defective infant and went back to 
inquire about the mother’s vaccination status 
during her pregnancy. Neither of 
guilty of this offense. Both of us started 
with the mother of the infant, but our selec- 
tion of cases was different. Dr. MacArthur 
took the first 5,000 names of married women 
under 45 and wrote to them to find out 
whether they had been successfully vacci- 
nated, whether they were pregnant at the 
time of vaccination and what the result of 
the pregnancy was. We obtained 
data from all women who brought their chil- 
dren to health stations in a specified period 
of time, and in 11 maternity hospitals in 


us was 


similar 


9 


w 


629 


Information was obtained by ques- 
tionnnaire. Reliance on the success 
of vaccination was placed entirely 
on the statement of the vaccinated 
woman. No objective examination 
of the vaccinated site was made by 
a physician as was done in our study. 

miscarriages 
obtained 


Information on and 
abortions from the 
women and was not checked, nor was 
there knowledge whether the abor- 
induced. 


was 


tion was spontaneous or 
Nor were checks made on the nor- 


mality or abnormality of the infants 


born. 
4. There were no controls, as in our 
study. The comparisons were made 








New York City. Our data were checked for 


accuracy, whereas his were not. 


There are elements of bias in both studies. 


Ours suffers from the following: 


i, 


Dr. MacArthur’s study also has elements 


A larger percentage of the mothers 
came from lower income than from 
higher income groups. It is doubt- 
ful if this factor was of importance. 
The results were no different in the 
hospitals catering to the middle class 
than in the city hospitals. Further- 
more, animal experiments indicate 
that lack of certain nutritional ele- 
ments may precipitate congenital de- 
This 


is more apt to happen in poor than 


formities or a nonviable fetus. 


in well-to-do families. 
No information obtained on 


abortions. Such 


was 
histories are not 
reliable. We studied the incidence 
of stillbirths in 1946 and 1947. 
Since more than % of the popula- 
1947, an in- 
should 


tion was vaccinated in 


crease in abortions have 
showed up in that year. There was 
no difference in incidence. (In N.Y. 
stillbirth is defined as 
product of conception except a live 


birth). 


City a any 


of bias: 


There were not approximately equal 
numbers of women in each trimester 
of pregnancy. Dr. MacArthur gives 
reasons why he thinks this is not 
important. 


with a group assumed to be similar 
to the one studied. Dr. MacArthur 
goes to considerable pains to argue 
the latter point. 

Dr. MacArthur states that in our study 
half the women vaccinated were retained in 
the study although they had no vaccination 
He neglects to state that these women 
had an immune reaction and that in all our 
tables we compared the controls with the 


sear. 


group that had a scar as well as with ihe 
total group. In both comparisons no statis- 
tical difference was found. 

Finally, it is pertinent to point out that 
in a study from Sloane and Babies’ Hospi 
tals3 carried on concurrently with ours, which 
was truly prospective, the conclusions reached 
were the same as ours. In this study the 
women were followed from the antepartum 
clinic right through to delivery. The data 
on abortions, deaths and malformations were 
reliable, since the seen regu- 
larly. Yet the authors conclude that small- 
pox vaccination during pregnancy does not 
increase the incidence of congenital malfor 


women were 


mations, stillbirths or infant deaths. 
Yours truly, 
Morris GREENBERG, M.D., 
Director, Bureau of Preventable Diseases, 
Dept. of Health, Attending Pediatrician, 
Beth David Hospital, New York City. 
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Dr. Greenberg’s letter was referred 
to Dr. Blattner who commented as fol- 
lows, pointing out that it was not an 
editorial or review of the subject, but 
simply a comment on an article in the 
current literature: 


Dr. Greenberg ’s letter concerning the Cur- 


rent Comment on smallpox vaccination in 
pregnancy brings into focus significant differ 
ences of opinion which were not sufficiently 
well-emphasized in the Current Comment in 
question. The divergent views expressed by 


these two groups of investigators are inter 
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esting, and may well be the means of stimu- 


lating more general interest in this important 


subject. 

During the past six years, the comments 
on current literature have been written with 
a view to drawing the attention of the prac- 
ticing physician to pertinent contributions 
in general medical literature. It has been 
the that brief 
should serve to acquaint the physician with 


intention these summaries 
information, 
and that, if sufficient interest is aroused, 
study of the original articles might be en- 
It is not the purpose of the Com- 


new and possibly significant 


couraged. 
ments to review completely or exhaustively 
any one subject, nor to pass judgment on 
the merits of the subject-matter reviewed. 
It has been the hope therefore that this com 
mentary appearing each month be accepted 
for what it is 
ture. 


a comment on current litera 








